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ITH the modern technic of grouping and 

cross-matching the bloods of donors and re- 
cipients, hemolytic transfusion reactions due to 
incompatibilities involving the A and B agglutino- 
gens are exceedingly rare. In an analysis of more 
than 3000 transfusions Wiener et al.’ found only 
two such reactions due to gross incompatibility. 
However, the occurrence of hemolytic transfusion 
reactions in spite of the use of blood of the proper 
group — that is, due to intragroup incompatibilities 
—has recently aroused much interest. An impor- 
tant step toward eliminating such hemolytic re- 
actions and preventing serious if not fatal kidney 
insufficiency from transfusion of incompatible 
blood has been the discovery of the Rh agglutino- 
gen of human red blood cells and the modes of de- 
velopment of an anti-Rh agglutinin in the serum 
of persons lacking this red-cell factor. 

In 1939, Levine and Stetson? reported an un- 
usual case of intragroup incompatibility and first 
called attention to the role of the fetus in causing 
isolmmunization in a pregnant woman. In 1940, 
Landsteiner and Wiener® described an agglutina- 
ble factor in human blood demonstrable by im- 
mune serums produced against the red cells of the 
Indian macaque (Macaca rhesus). This agglu- 
tinogen, called the “Rh (rhesus) factor,” was later 
proved by the same workers* to be present in the 
red cells of about 85 per cent of the white popula- 
tion (Rh+ persons) and absent in about 15 per 
cent (Rh- persons). 

In 1940, Wiener and Peters® described hemolytic 
reactions following transfusions of blood of a ho- 
mologous group. In 3 cases the Rh factor was 
involved. Also in 1940, Levine and Katzin® de- 
scribed the varieties of isoagglutinins that may 
result from isoimmunization in pregnancy, and 
pointed out that the specificity of one serum con- 


*From the Department of Pediatrics, Harvard Medical School, 
dren's Hospital, and the Blood Grouping Laboratory, Boston. 


tAssistant professor of pediatrics, Harvard Medical School; visiting physi- 
cian, Children's Hospital. 
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taining “warm” agglutinins corresponded to the 
anti-Rh agglutinins of Landsteiner and Wiener.* 
The following year, Wiener’ published further ob- 
servations on hemolytic reactions involving the Rh 
factor, with and without demonstrable antibodies. 

In a timely warning, Levine® stressed the fre- 
quency of transfusion accidents in pregnant wom- 
en, stating that the Rh factor was the antigenic 
agent in the great majority of cases. He also point- 
ed out that a modified compatibility test might 
aid in the detection of incompatibilities. For this 
test, a mixture of donor’s cells and _recipient’s 
serum in a test tube is incubated at 37°C. for a 
half to one hour, centrifuged for one minute and 
examined for agglutination. 

By these and further steps, Levine and his as- 
sociates? and Wiener demonstrated the importance 
of the Rh factor and of the development of anti-Rh 
agglutinins in recipients as the cause of previously 
baffling intragroup transfusion reactions. 

Since these pioneer investigations, there have 
been a number of case reports of reactions involv- 
ing the Rh factor and anti-Rh agglutinins.’°-™ 

An important corollary of the investigations by 
Levine and his associates'* * of the presence of an 
anti-Rh agglutinin in the serums of pregnant wom- 
en suffering intragroup transfusion accidents was 
their discovery of the role of the anti-Rh antibody 
in the pathogenesis of erythroblastosis foetalis in 
the offspring. The presence of an Rh-+ fetus (this 
blood factor being inherited from the father as a 
dominant characteristic) in an Rh- woman may, 
in a small number of matings, permit the passage 
of Rh+ blood cells into the maternal circulation, 
with resultant isoimmunization and the develop- 
ment of an anti-Rh agglutinin. This, being a 
soluble component of the serum, enters the fetal 
circulation. When present in sufficient concentra- 
tion over a period of months, the anti-Rh agglu- 
tinin, acting on the Rh+ cells of the infant, may 
cause jaundice, anemia, overproduction of nucle- 
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ated red cells and all the other signs and symp- 
toms of the condition known as erythroblastosis 
foetalis. 

Transfusion reactions occurring in 10 cases serve 
as the basis for this report. In every case the re- 
cipient was found to have received blood compati- 
ble according to tests for the blood groups, but in- 
compatible with regard to the Rh factor; that is, 
the donor’s blood was Rh-+, whereas the recipi- 
ent lacked the Rh factor and had had a means 
of isoimmunization previously, leading to the de- 
velopment of an- anti-Rh agglutinin. In another 
patient (Case 11), an anti-Rh agglutinin was dem- 
onstrated early and a transfusion reaction was 
avoided. 


METHOD oF TESTING 


The method of testing for the Rh factor, as described by 
Levine et al.,!5 consists of making a 2 per cent (roughly) 
suspension of the unknown erythrocytes in normal saline 
solution, placing 2 drops of this suspension in a 7-mm. 
test tube (Kahn type), adding | or 2 drops of the neutral- 
ized* anti-Rh serum, incubating for about | hour in a 
water bath, at 37°C., centrifuging at about 500 revolutions 
for 1 minute and then by gentle agitation resuspending 
the cell button formed on the bottom of the tube. Gross 
clumping is visible to the naked eye or, if the clumps 
are smaller, through a hand lens. The doubtful and 
apparently negative reactions are checked by examination 
of a drop placed on a slide under the microscope. Land- 
steiner* has advised judging the positive reactions by 
examination of the cell button for smoothness or irregu- 
larity, but for the inexperienced observer the microscopic 
examination seems easier. Rh+ cells often are clumped 
at the end of 15 minutes or less of incubation. If haste 
is essential, the test can be set up in duplicate and placed 
in the warming bath. At the end of 15 minutes, one tube 
is centrifuged and the test read. If negative at this time 
the incubation of the other tube is continued for the full 
hour, before a final reading is made. 


Since according to Levinet the Rh factor is a complex 
antigen, and the human serums used for typing are the 
result of specific immunization with one or another Rh+ 
cell, it is necessary to know beforehand how specific the 
testing serum is, and in many cases to use more than one 
anti-Rh serum. As a rule, at least two serums are used, 
one which yields about 70 per cent positive reactions, 
and the other about 87 per cent. To date, serums pro- 
duced experimentally in laboratory animals have not been 
satisfactory or available, and only human serums have 
therefore been used. Only a small percentage of Rh- 
human beings, when immunized by transfusions of Rh+ 
blood or by pregnancies involving a fetus having the 
Rh factor, develop anti-Rh agglutinins. Often these give 
weak reactions in vitro, even though the in-vivo reactions 
may be marked, and the titer if high remains so for only 
a short time after the transfusion reactions or the termina- 
tion of the pregnancy that stimulated the isoimmunization. 
For these reasons, sources of anti-Rh serums of high titer 
are difficult to find. 


*Neutralized with Witebsky soluble A and B factors, obtained thr 
the courtesy of Dr. Witebsky and the Eli Lilly Company, Indianapolis. ne 
tPersonal communication. 
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In testing an unknown serum for the anti-Rh agglo- 
tinin, it is advisable to use known Rh+t cells from differ. 
ent persons, choosing Group O erythrocytes or those 
of the same group as the unknown whose serum is being 
tested. To avoid missing a weak agglutinin or obtaining 
questionable readings and to determine the specificity 
of the anti-Rh serum when it is present, it has been found 
best to use at least ten samples of Rh+ cells, each of a 
different antigenic composition. The mixtures of cells 
and serum are incubated, centrifuged and read as de- 
scribed above. 


Case Reportst 


Cast 1. A 45-year-old man with aplastic anemia ha:! 
received four transfusions of compatible blood 5 months 
previous to admission, without a serious reaction. At the 
present entry a Group O donor was used, who by the usual 
cross-matching technic was apparently compatible. A 
moderate reaction to this transfusion resulted, with pain 
in the flanks, mild hemoglobinuria, fever and jaundice 
and with no apparent improvement in the anemia. A 
second transfusion, immediately following the first, pro- 
duced a severer reaction. 

Re-examination of the patient’s and the donor’s blood 
samples, taken within a few hours after the last reaction, 
showed each to be Group O. The donor’s cells were 
strongly Rh+. A test of the recipient's cells with anti-Rh 
serum produced gross clumping. However, microscopi- 
cally the clumps were large but rare and most of the cells 
were unagglutinated. It seemed probable, therefore, that 
the recipient’s blood contained a mixture of Rh+ (donor’s) 
and Rh- (recipient’s) cells. Test of the patient’s serum 
showed no anti-Rh agglutinin at this time. 

Two transfusions of Rh— blood were given, with no 
reaction and with a satisfactory rise in the erythrocyte 
and hemoglobin values. Another test of the patient’s 
serum, 11 days after the reaction, showed. slight but 
definite clumping of Rh+ cells. 

Ten more transfusions of Rh- blood were given in the 
following 4 months, with no untoward effects. 


Case 2. A 30-year-old man with massive hemorrhage 
from a duodenal ulcer was given multiple transfusions. 
At the end of the fourth transfusion, a slight febrile re 
action was noted. The fifth transfusion was followed by 
a severe reaction and evidences of hemolysis. 

Blood from the last donor and from the recipient taken 
2 hours after this reaction showed the donor’s cells to be 
Group O and Rh+t, and the patient’s cells likewise 
Group O, with some gross clumping in the anti-Rh serum. 
Microscopically the majority of the cells were single, 
there being only a few large clumps. This suggested a 
mixture of Rh+ and Rh- cells. Tests for the anti-Rh 
agglutinin in the patient’s serum were negative at this 
time. A transfusion of Rh- blood was given, with a satis 
factory response. 

Retesting of the patient’s blood 11 days after the re. 
action showed the red cells to be definitely Rh-. The 
serum failed to agglutinate any of ten different Rh+ cell 
samples, 


Case 3. A 12-year-old girl with profound anemia from 
bleeding intestinal polyps was given two transfusions, with 


tCases 1, 2, 3, 5 and 6 are from the files of the Blood Grouping Lab 
Oratory, an organization formed by t on Lying-in Hospital, the 


Massachusetts Memorial Hospitals and the Children’s Hospital for the 
purpose of typing blood for the Rh factor, investigating transfusion 
reactions and procuring suitable donors on demand. 
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no untoward reaction. Two weeks later, another trans- 
fusion with matched compatible blood was administered 
but was followed by a severe hemolytic and febrile re- 
action. A specimen of the last donor’s blood and a sample 
of the patient’s blood taken after the reaction were ob- 
tained. The donor’s cells were Group O and strongly 
Rh+. The recipient’s Group O cells likewise had some 
clumping grossly, but under microscopic examination 
the clumps were scarce though large, and most of the cells 
were unagglutinated, suggesting the presence of some 
Rh+ cells in an Rh-— person. Further confirmation 
of this was found by tests for the M and N factors. The 
donor’s blood was Type M; the mixed blood showed 
both M and N cells; the patient’s blood at a later test 
was Type N and Rh-. Tests for the anti-Rh agglutinin 
in the recipient’s serum showed none present in the first 
sample but a definite trace detectible two weeks later. 


Rh- blood was used for a subsequent transfusion, with 
no untoward reaction. 


Cast 4.* A 54-year-old woman had had four uncom- 
plicated pregnancies from the ages of 19 to 30. She was 
known to be suffering from chronic anemia and had 
received her first transfusion of 600 cc. of blood from her 
husband in April, 1937, with no reaction. In October, 
1940, a second transfusion of blood from her husband 
was given but had to be discontinued after only 325 cc. 
had been administered, because of a chill and sudden 
fever. In December, 1940, a diagnosis of congenital 
hemolytic jaundice was made for the first time, and on 
January 4, 1941, in preparation for splenectomy, a third 
transfusion of 500 cc. of blood from a friend was given, 
with no reaction. On January 7, the husband was again 
tried as donor for a fourth transfusion, since ordinary 
cross-matching showed no incompatibility. After 200 cc. 
of blood had been given, a severe hemolytic reaction 
occurred, with hemoglobinemia, hemoglobinuria and fever. 
The next day a friend was used for a fifth transfusion, 
and again, after 300 cc. had been received, the patient 
had a severe hemolytic reaction similar to that of the 
previous day. The patient was finally subjected to splenec- 
tomy on January 31, and during and after operation a 
sixth transfusion of 500 cc. from a friend and a seventh 
from her brother were given in immediate succession. 
The latter transfusion had to be halted after 300 cc. of 
blood had been used, owing to a chill and a high tem- 
perature, although no hemoglobinuria developed. Despite 
this, the patient made a fair recovery and has been well 
since, 


Subsequent typing of the patient’s and the various 
donors’ bloods revealed that the husband’s cells were 
Group O (M and N factors) and Rh+, whereas the wife’s 
were Group A (M factor) and Rh-. Of the donors, the 
blood used for the third transfusion, at which time no 
reaction occurred, was Group O (M and N factors) and 
Rh-. All the other bloods given were Rh+, and the 
transfusions were followed by reactions. The first two, 
from the husband, were presumably the stimuli for iso- 
immunization. No anti-Rh agglutinin was detected 2 days, 
11 days, and 11 months after the hemolytic reactions. 


Case 5. A 5-year-old boy was admitted with the diag- 
nosis of chronic progressive nephritis in a nephrotic crisis, 


*This case, with its interesting and initially baffling transfusion reactions, 
was included in the series reported by Wiener? (Case 9). The more com- 
plete studies were carried out recently in co-operation with Dr. T. Hale 
Ham of the Thorndike Memorial Laboratory, Boston City Hospital, to whom 
I am indebted for this report. 
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with marked generalized edema, ascites and a lowered 
serum-protein level. No transfusion had been given pre- 
viously. In preparation for transfusion the patient’s blood 
was matched against that of two donors, both Group O, 
as was he. In the cross-matching, the donors’ cells showed 
slight clumping in the recipient’s serum but there was 
no clumping of the patient’s cells in the donors’ serums 
or in his own serum. Further studies revealed that both 
donors were Rh+ and the patient Rh-, and that his blood 
serum agglutinated seven samples of Rh cells but none 
of Rh- cells. The clumping was present to a slight extent 
at room temperature, and more definitely after incubation 
for an hour at 37°C. Accordingly, a transfusion of 300 cc. 
of blood from an Rh- donor was given. No untoward 
effect was seen. 

During the ensuing 3 months, six transfusions of Rh- 
blood were given, without reaction. : 


Cases 6, 7, 8 and 9, These patients were essentially 
alike in that each was a young multipara (the ages being 
22 to 34 years) who had had no previous transfusions 
but had given birth at a second pregnancy to an infant 
with erythroblastosis foetalis. A transfusion administered 
at the time of or shortly after this delivery had been 
followed by a hemolytic reaction. 

Tests on the bloods of the mothers showed that each 
was Rh-. In every case, the father and the children were 
Rh+. Anti-Rh agglutinins were detected in the serum 
of each recipient. One or more transfusions with Rh- 
compatible blood were then given, with no untoward 
reactions. 


Cast 10.7 A 19-year-old woman was delivered of a 
sullborn infant, which showed clinically congenital hydrops 
and pathologically all the criteria of erythroblastosis 
foetalis. Since such an occurrence in association with a 
first pregnancy is extremely rare, a careful investigation 
of the patient’s past history was made, with the following 
results. Three and a half years previously, the patient 
had required repeated transfusions after the removal of 
a chest tumor. In 2 months six transfusions were given, — 
the patient and donors being Group O and compatible 
by cross-matching,— with no unusual reaction. About 
2 years later, a thoracoplasty was done and the patient. 
was given four more transfusions in 4 days. The last 
two of these were followed by moderately severe reactions. 
The patient made a good recovery, was married, became 
pregnant and delivered the hydropic infant mentioned 
above. 

Tests on the blood of the patient’s husband (never used 
as a donor for her) showed him to be Group O and Rh+. 
The patient herself was Group O and Rh-. The two 
donors used for her last two transfusions (followed by 
reactions) 20 months previously were both Group O and 
Rh+. Tests for anti-Rh agglutinins were not carried out. 


Case 11.4 A 41-year-old woman was delivered of her 
sixth child, which shortly after birth died of erythro 
blastosis foetalis, with marked edema and jaundice. The 
obstetric history was most important. The first four 
pregnancies had ended in the delivery of normal infants, 
who had continued entirely well thereafter. The fifth 
pregnancy had been terminated in the 7th month by 
cesarean section because of complete placenta previa. 
The infant had died of atelectasis. Post-mortem examina- 

tPermission to publish this case history was kindly given by Dr. F. C. 
Irving, of Boston. 


tDr. Paul Gustafson, of Boston, kindly permitted the publication and 
supplied the details of this case. 
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tion revealed no evidence of erythroblastosis foetalis. After 
the operation the mother received a transfusion from an 
apparently compatible donor (later proved to be Rh+) 
and had no reaction. During the sixth and last pregnancy 
the patient developed signs of mild eclampsia and went 
into active labor at the end of the 8th month, with the 
result mentioned above. 

After the delivery, palpation revealed a tear in the 
muscle of the uterus. Hysterectomy was therefore done. 
Following this, four successive transfusions of apparently 
compatible blood were given, each being followed by 
greater collapse, and then hemoglobinuria, hemoglobine- 
mia, jaundice and finally almost complete anuria. In the 
following 10 days, three more transfusions of known Rh- 
blood were given, with no untoward reactions. Alkalin- 
ization therapy and decapsulation of the kidneys were 
carried out, but the patient succumbed to uremia and 
terminal infection. 

Grouping and typing of the patient’s blood after the 
fourth transfusion showed her to be Group O and Rh-. 
A strong titer of anti-Rh agglutinin was easily demon- 
strated in her serum. The husband and two of the chil- 
dren were Group O and Rh+. The first four donors 
used after the sixth pregnancy were all Group O and Rh+. 
Their cells were agglutinated by the patient’s serum at 
37°C. after 1 hour's incubation. The cells of the Rh- 


donors used subsequently were not agglutinated by the 
patient’s serum. 


CoMMENT 


In Cases 1, 2 and 3, the reactions occurred fol- 
lowing the use of Rh-+ blood for patients who 
were lacking the Rh factor and had been immu- 
nized by previous transfusions, probably from 
Rh-+ donors. However, the anti-Rh agglutinin was 
not demonstrable by in-vitro tests on the serums of 
these, patients immediately after the reactions oc- 
curred, when it presumably might have been ab- 
sent because of having been absorbed out by the 
donor’s Rh-+ cells or, in one case, even at a later 
time when it might have reaccumulated. It may, 
be assumed that the titer of this antibody was rela- 
tively low in these patients, not only because of 
the failure to demonstrate agglutination but be- 
cause the transfusion reactions were not very 
severe, and especially because donors’ cells were 
still circulating, unagglutinated, in the recipients’ 
blood streams twenty-four hours after the transfu- 
sions. This caused some confusion in reading the 
Rh tests on the patients’ bloods at this time, since 
there were some clumps of cells, suggesting an 
Rh-+ result. But the majority of the cells showed 
no agglutination with the anti-Rh testing serum, 
indicating a mixture of a small number of Rh+ 
cells with a larger amount of Rh- blood. Tests a 
week or more after the reaction showed only Rh- 
blood in each recipient, the donor’s incompatible 
Rh-- cells having been destroyed. One or more 
transfusions from known Rh- donors were given, 
without untoward reactions. In Case 3, testing 
for M and N factors confirmed the fact that the 
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first blood sample after the transfusion reaction 
contained mixed blood. 

Case 4, in which the patient had congenital he- 
molytic jaundice, is of interest because of the oc- 
currence of five transfusion reactions when the 
bloods of donors later proved to carry the Rh factor 
were used. The first transfusion from the patient’s 
husband, whose blood was Rh--, stimulated the 
isoimmunization that led to the later reactions. 
The only transfusion other than the first that was 
tolerated without untoward effect was the third, 
from a donor later shown to be Rh-. The anti-Rh 
agglutinin could not have been a strong one, for 
in three separate tests it was not demonstrable 
in vitro and the patient survived five injections of 
incompatible blood, totaling 1625 cc. in four 
months. 


Case 5 is baffling because the patient, a child suf- 
fering from chronic nephritis with the nephrotic 
syndrome, showed an anti-Rh agglutinin without 
ever having received a transfusion, according to the 
history, and careful investigation failed to reveal 
any discrepancy in this story. It raises the inter- 
esting possibility of a naturally occurring anti-Rh 
agglutinin in some persons who lack the Rh 
factor. Possibly the nephrotic state had some bear- 
ing on this, for in Wiener’s’ Case 8, the patient 
was an Rh- child with nephrosis who failed to 
show an increase in the red-cell count even with 
the first few transfusions of Rh-+ blood. This 
suggests the presence in this patient of an anti-Rh 
agglutinin that only in subsequent transfusions be- 
came sufficiently strong to’ produce a true trans- 
fusion reaction. 

The next four patients (Cases 6, 7, 8 and 9) de- 
veloped anti-Rh agglutinins not as the result of 
previous transfusion with Rh+ blood but through 
isoimmunization by the fetus. In each case the 
father and the children were Rh+-, whereas the 
mother’s blood lacked this factor. Although in 
each family the first child had shown no evidences 
of erythroblastosis foetalis,— and this is the usual 
finding, —the second pregnancy had resulted in 
the birth of an infant with this condition. Levine 
et al.® have postulated that the first infant usually 
escapes because one or more pregnancies involving 
an Rh-+ offspring may be necessary to induce a 
sufficient degree of isoimmunization in the Rh- 
mother to harm the fetus and produce the symp- 
toms of the disease. In the 4 cases reported here, 
the anti-Rh agglutinin was easily demonstrable in 
tests of the serum and thus explained the severe 
reactions that followed transfusion with Rh-+ 
blood. The use of Rh- blood was regularly suc- 
cessful. 

Isoimmunization through pregnancy rather than 
through previous transfusion alone seems to pro- 
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duce a higher, more sustained and easily demon- 
strable titer of anti-Rh agglutinin.* Certainly, re- 
actions even with the first incompatible transfu- 
sion in such women tend to be severer or even 
fatal, whereas in Cases 1, 2, 3 and 4 several in- 
compatible transfusions were given without the 
development of kidney insufficiency or serious he- 
molysis. 

Case 10 illustrates the damage that may result 
when an Rh- woman married to an Rh-++ man 
develops isoimmunization as the result of trans- 
fusions of Rh-++ blood. This patient had eight 
transfusions, most of them, presumably, from 
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This, however, was the stimulus to isoimmuniza- 
tion. The next infant developed erythroblastosis 
foetalis and succumbed shortly after birth. Fur- 
ther transfusion with Rh+- blood resulted in seri- 
ous reactions, with kidney insufficiency and even- 
tual death. 


SUMMARY 


Brief case histories of 10 patients who suffered 
hemolytic transfusion reactions are presented (Ta- 
ble 1). In every case, the recipient received com- 
patible blood according to grouping and cross- 
matching by the ordinary methods. Later inves- 


Summary of Data.* 


Tasie 1. 
Case No. Sex AGE D1aGnosis 
yr. 
1 M 45 Aplastic anemia 
2 M 30 Bleeding (duodenal ulcer) 
3 F 12 Bleeding (intestinal polyps) 
4 F 54 Congenital hemolytic jaundice 
5 M 5 Chronic nephritis with ascites and 
6, 7, 8, 9 F 22-34 Pregnancy with post-partum bleed- 
ing 
10 F 19 Pregnancy following thoracoplasty 
and hemorrhage 
11 F 40 Pregnancy with post-partum bleed- 


ing 


MEANS OF IsOIMMUNIZATION Resutrs oF ANtI-Ru Tests 


Repeated transfusions Immediately after reaction, negative, 


days later, slight trace. 


Repeated transfusions Immediately after reaction, negative; 
1] days tater, negative. 

Repeated transfusions Immediately after reaction, negative, 
2 weeks later, trace. 


Repeated transfusions Two days, 11 days, 11 months after 


reaction, all negative. 
Not known (possibly spontaneous 


At 2 tests, trace 
isoagglutinin) 


Pregnancy with Rh+ fetus Trace to moderate reactions 


Repeated transfusions; possibly 
pregnancy with Rh-+ fetus. 


Repeated transfusions; possibly 
pregnancy with Rh+ fetus. 


No tests done 


Strong titer after fourth reaction 


tIn every case except Case 5 (where an incompatible transfusion was avoided) tests for the Rh factor showed the recipient to be Rh- and 
the donor’s blood producing the reaction to be Rh+; mixed reactions were found in Cases 1, 2 and 3, as described in the case reports. 


Rh-- individuals. The last two were followed by 
hemolytic reactions. Her first pregnancy resulted 
in a baby with severe hydrops due to erythroblas- 
tosis foetalis. This is a rare if not unique occur- 
rence. It suggests that the mother carried a high 
titer of anti-Rh agglutinin from early in pregnancy, 
possibly increased by the presence of the Rh-+ 
fetus, and that this soluble antibody produced 
severe damage in the infant. This enforces the 
urgent need for using only Rh- blood for transfu- 
sions, especially repeated ones, in Rh- patients, for 
the protection both of the recipient and — in wom- 
en—of the potential offspring. 


Czuse 11 offers even more fertile ground for spec- 
ulation concerning the damage to an Rh- woman 
and her future children that may result from a 
transfusion with Rh-+- blood. This mother had 
given birth to four Rh+- children with no stig- 
mas of erythroblastosis foetalis. Thus there was 
no evidence of isoimmunization, especially since 
after her fifth pregnancy she was able to tolerate 
a transfusion of Rh-+ blood without reaction. 


*Levine in personal communications has mentioned repeated observations 
confirming the belief that better immunizing opportunities are afforded 
by pregnancy than by repeated transfusions. 


tigation disclosed that the incompatibility involved 
the Rh factor. Each recipient was Rh-, and 
through the development of isoimmune bodies to 
the Rh factor suffered a hemolytic reaction when 
Rh-- blood was administered. 

Isoimmunization occurred in some patients as 
the result of previous transfusions with Rh-+- 
blood; in others, as the result of a pregnancy in- 
volving a fetus having Rh+ blood cells. In still 
another patient, an anti-Rh agglutinin of natural 
origin seemed to be present. 

Mixtures of recipient’s Rh- cells and donor’s 
Rh-+ cells were observed in the blood of 3 patients 
shortly after hemolytic transfusion reactions had 
occurred. This necessitated care in interpretation 
of the test for Rh-+ cell agglutination. In 2 cases, 
women of childbearing age developed isoimmu- 
nization to the Rh factor through the use of Rh-++ 
blood for transfusions, and in both these cases, 
this seemed to have been the direct cause of the 
birth of an infant with severe erythroblastosis foe- 
talis in a subsequent pregnancy. 

Following the hemolytic reaction, the use of 
Rh- blood for subsequent transfusions in each 
patient resulted in no further difficulties. 


= 
= 
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CoNCLUSIONS 


Patients who are likely to have repeated trans- 
fusions should be typed for the Rh factor, to avoid 
immunizing Rh- persons by the use of Rh+ 
blood. This is especially important in women of 
childbearing age, to avoid the possibility of harm- 
ing an Rh+ fetus at a later pregnancy. 

Women who may require trensfusion during or 
after pregnancy should be typed for the Rh factor 
and, if Rh-, receive only similar blood. This is es- 
pecially important if the obstetrical history suggests 
the birth of an infant with erythroblastosis foetalis. 
In the latter event the husband is a dangerous donor. 

The modified compatibility test of Levine (in- 
cubation of the mixture of donor’s cells and pa- 
tient’s serum before examination for agglutina- 
tion) occasionally reveals the presence of the 
anti-Rh agglutinin in the recipient’s serum. If 
negative, however, it is not a guarantee that a he- 
molytic reaction will not occur. 

Rh- donors should be listed and be available 
for transfusion of Rh- patients, or those untyped 
recipients whose history suggests the possibility 
of transfusion reactions. 

Laboratories should be equipped, at least in the 
larger medical centers, to carry out typings for the 
Rh factor, thus helping to procure Rh- donors, to 
detect anti-Rh agglutinins and to study, and so 
help to prevent, transfusion reactions. 
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THE TREATMENT OF CANCER OF THE PROSTATE WITH CASTRATION 
AND THE ADMINISTRATION OF ESTROGEN* 


A Preliminary Report 


Ricuarp Cuute, M.D.,f ano Lieut. Arruur T. Wittetts (MC), U.S.N.R.¢ 
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. THE spring of 1941, Huggins and his co- 
workers!” reported a series of cases of carci- 
noma of the prostate with demonstrable metastases 
or local extension, the majority of which had been 
greatly benefited both subjectively and objectively 
by reducing the physiologic action of the andro- 
gens in the body. This had been accomplished 
either by reducing their production by surgical 
castration, or by biochemically inactivating or neu- 
tralizing the existing androgens by the adminis- 
tration of estrogen or by a combination of the 
two. In view of the obvious importance of this 
work, a brief explanation of the principles in- 
volved seems indicated. 


Huggins attacked the problem of carcinoma of 
the prostate in various ways, one of which was by 
investigating its connection with so-called “acid” 
phosphatase. This enzyme is thus named because 
it manifests an optimum activity at about pH 
5.0, as distinguished from the better-known alka- 
line phosphatase, whose optimum activity occurs 
at about pH 9.3 and which is associated with os- 
teoblastic activity in the bones. Before puberty, 
acid phosphatase is present in prostatic tissue in 
only small amounts, but after puberty it is found in 
large amounts in the normal prostate, which is 
the chief source of acid phosphatase in the body. 
Furthermore, acid phosphatase is also present in 
large amounts not only in prostatic carcinoma tis- 
sue but also in the tissue of the metastases to bone 
of this disease. It is also known that acid phos- 
phatase is present in the serum of patients with 
metastases from carcinoma of the prostate in a far 
greater concentration than in the serum of normal 
men or men with prostatic cancer but without 
metastases.* This is thought to be due to neo- 
plastic invasion of the lymph or blood channels 
with escape of the enzyme into the circulating 
fluids. Thus it is supposed that an elevated serum 
acid phosphatase signifies cancer of the prostate 
with metastases, and that a rising level of serum 
acid phosphatase indicates an increase of metastatic 
disease, with an unfavorable prognosis. These 
facts suggested to Huggins the probability that 
many cases of prostatic carcinoma represent a ma- 


*From the Urological Service of the Massachusetts General Hospital. 


tAssistant in genitourinary surgery, Harvard Medical School; associate 
urologist, Massachusetts General Hospital. 


tFormerly, resident in urology, Massachusetts General Hospital. 


lignant overgrowth of adult prostatic epithelial 
cells, and that therefore the same factors that 
inhibit the growth of adult prostatic epithelial cells 
may also inhibit the growth of prostatic carcinoma 
cells. He knew that prepuberal castration usually 
prevents the development of the prostate, and he 
also knew from the clinical reports in the 1890's 
of White* and of Cabot,® and from his own ex- 
perimental work,® that surgical castration causes 
atrophy of adult prostatic epithelial cells. Further- 
more, he knew from his own work’ and that of 
others® *® that the administration of estrogen did 
the same thing. Therefore, he tried surgical cas- 
tration or estrogen administration, or a combina- 
tion of the two, on more than 20 cases of car- 
cinoma of the prostate, using the behavior of serum 
acid phosphatase, in those cases where it was ele- 
vated owing to metastases, as one of the yard- 
sticks of the amount of activity of the prostatic 
carcinoma cells and of their response to any in- 
hibiting influence. He found that this type of 
therapy reduced an elevated serum acid phospha- 
tase practically to normal, and therefore presuma- 
bly greatly reduced the activity of the prostatic 
carcinoma cells. Another evidence of reduction of 
this activity, and a result obviously of the utmost 
clinical significance, was the occurrence of a great 
diminution in the size and induration of the car- 
cinomatous prostate itself. In addition, metastatic 
pains were greatly relieved, and the general con- 
dition of the patient improved markedly. 

These favorable results reported by Huggins in 
about 80 per cent of his series of more than 20 
consecutive patients, some of whom had been fol- 
lowed for more than two years, were so promis- 
ing in the treatment of this particularly difficult 
and distressing disease that we were prompted to 
try this type of treatment at the Massachusetts 
General Hospital. This paper deals with the re- 
sults obtained in 37 patients with carcinoma of 
the prostate treated from July, 1941, to July, 1942. 
Although at the time of writing nearly 50 cases 
have been so treated, the follow-up period on the 
later cases has been so short that it seems more 
suitable to present the results only in the 37 cases 
treated during the first year. A year is, of course, 
too short a time in which to be able to ap- 
praise the final value of the treatment, but since 
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our preliminary results have been so favorable, 
and since the successful results in some of Hug- 
gins’s cases have lasted at least three years, it seems 
proper to present a preliminary report at this time. 

As a preamble, it should be emphasized that 
we do not recommend this type of treatment ex- 
cept as an adjunct to surgery, in the treatment of 
those early cases of carcinoma of the prostate that 
permit entire removal surgically and that are 
without demonstrable metastases. In such cases, we 
carry out complete extirpation of the gland by rad- 
ical perineal prostatectomy, although in addition 
we perform orchidectomy as a deterrent to the 
growth of any prostatic cancer cells that may pos- 
sibly have escaped removal. Unfortunately, how- 
ever, such early cases are not common, and the 
vast majority of cases of carcinoma of the prostate 
that present themselves are not only locally inoper- 
able but frequently have metastases demonstrable 
by x-rays. 

All but 4 of our 37 cases were definitely proved 
to be carcinoma of the prostate by microscopic ex- 
amination of tissue, and there was convincing clin- 
ical evidence in these 4, as 2 patients had hard 
prostates with an x-ray picture of typical bone me- 
tastases, and the other 2 showed obstruction to 
urination by enlarged, hard and irregular pros- 
tates that became much smaller and softer within 
a few months after castration. We have recently 
been using the biopsy needle, as described by Sil- 
verman,’° through the perineum, with some little 
success in establishing the diagnosis of carcinoma 
of the prostate in debatable cases, and in the fu- 
ture there should be no case in which tissue is not 
obtained for pathologic examination. Eight of the 
37 cases were treated simply by the administration 
of the potent synthetic estrogen, diethylstilbestrol, 
or the closely related diethylstilbestrol dipropionate 
—both hereinafter referred to simply as stilbestrol. 

In selecting an estrogenic substance, we chose 
Two cases were treated with castration alone, while 
the remaining 27 cases (73 per cent) were treated 
with a combination of castration and stilbestrol. 
the synthetic estrogen, stilbestrol,* partly because 
others had reported success with its use, partly 
because it was less expensive than the natural es- 
trogens, and partly because in addition to being 
highly effective when injected, it is also much 
more potent when taken by mouth than an equal 
amount of any oral preparation of a natural estro- 
gen, it being considered that only twice the dose 
must be taken orally to produce the same effect as 
by injection. At first, we employed diethyl- 
stilbestrol or diethylstilbestrol dipropionate in the 
treatment of our cases, but since we were unable 

*The diethylstilbestrol and diethylstilbestrol dipropionate were kindly 


supplied by the Department of Medical Research, Winthrop Chemical Com- 
pany, New York City. 
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to detect any significant difference in effect be- 
tween the two, we used the dipropionate almost 
entirely in the last three quarters of the series. 

Our original plan had been to use castration 
alone, unless this was refused by the patient, but 
we then found that stilbestrol increased the castra- 
tion effect markedly, giving a much more rapid 
and marked effect than castration alone. For in- 
stance, 2 of our early patients, two months and 
three months respectively after castration, had im- 
proved markedly in general condition, but had not 
shown much reduction in the size of their pros- 
tates. However, after ten days of intensive therapy 
with injections of stilbestrol their glands became 
markedly smaller and softer. In view of this we 
used a combination of castration and stilbestrol in 
all but the early cases. We also found that the 
results from stilbestrol without castration were in 
every way the equal of those from stilbestrol with 
castration. However, the effect of castration, even 
if slow, is permanent, whereas if stilbestrol alone is 
used the effect lasts only during its administration 
and symptoms soon return if it is discontinued, 
and therefore patients have to be carried on a 
small oral maintenance dose indefinitely; this we 
have done in some cases for many months without 
any obvious deleterious effect. 

In evaluating the worth of any new form of 
therapy, it must first be shown that the therapy 
is beneficial, and secondly that the beneficial ef- 
fects outweigh any unfavorable ones. In dealing 
with cases of incurable carcinoma of the prostate 
the results that are desirable to achieve are relief 
of pain, improvement in the patient’s general con- 
dition and regression of the growth of the gland, 
with improvement in voiding ability. In almost 
all our cases the results along each of these lines 
were quite satisfactory. 

Perhaps the most immediate and striking result 
of treatment was the rapid relief from the severe 
pain due to metastases. In 12 (32 per cent) of our 
cases, all but 1 of which had metastases to the 
bones of the pelvis or spine demonstrable by x-ray, 
pain was a prominent feature. In 11 of these the 
pain was quickly and almost completely relieved 
—in 1 case by castration alone, in 4 cases by stil- 
bestrol alone, and in 6 by castration and stilbestrol. 
Sometimes the rapidity of the relief was astonish- 
ing. One patient got complete relief within twenty- 
four hours after castration, another experienced the 
same thing within three days, while the severe 
pains of a third vanished in five days after the in- 
jection of a total of 10 mg. of stilbestrol. A man of 
eighty-four, who had been bedridden on account of 
agonizing pain in the spine and legs, got up for 
the first time in four months after 100 mg. of stil- 
bestrol had been injected in ten days. A patient 
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with metastases to the spine and pelvis had a path- 
ologic fracture of the first lumbar vertebra that kept 
him miserable and in constant pain. After castration 
followed by 135 mg. of stilbestrol, his pain, which 
was rather slow to subside, had gone completely 
in seventeen days. When he was seen one month 


later he had discarded his brace, which he had been 
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The effect of the treatment on the prostate itself 
was quite marked, and the gland was observed to 
become both smaller and softer in all but 6 cases. 
In 4 of the latter, the follow-up time was too short 
for shrinkage and softening to have taken place, 
although their later occurrence is possible and 
even quite probable. However, in the other 2 cases 


Figure 1. Cystoproctograms Showing Reduction in Size of the Prostate after Treatment. 


A — Before treatment, the prostate was somewhat enlarged and hard; biopsy showed adeno- 
carcinoma. Votding was difficult, and the residual urine was 180 cc. Metastases were present 
in the spine and pelvic bones. The acid phosphatase was 44.8 Gutman units, and the alkaline 


phosphatase 23 Bodansky units per 100 cc. 


B— Nineteen days after orchidectomy and after the injection of 115 mg. of diethylstilbestrol, 
the prostate felt much softer as well as smaller. Voiding was normal, with a_ negligible 
residual urine. The acid phosphatase was 4.2 Gutman units, and the alkaline phosphatase 


33.3 Bodansky units per 100 cc. 


wearing for the pathologic fracture, had a good ap- 
petite and had gained weight, and said he was “a 
different man.” Seven months later the improve- 
ment had been maintained. All but 3 of these 11 
patients have been seen recently and have contin- 
ued to be free from pain. 

After the relief of pain, the next most noticeable 
effect of this treatment was the almost universal 
improvement in appetite, weight, strength and feel- 
ing of well-being, which occurred in all but 3 
cases. Before therapy many patients were miser- 
able and cachectic, and had disturbances of gas- 
tric function ranging from anorexia to nausea, 
often with considerable loss of weight. Within a 
few days they began to feel better and their appe- 
tites improved with such complete regularity that 
the change seemed like a physiologic response. 
As a result there was a noticeable gain in weight. 


a reasonable trial with castration and_ stilbestrol 
failed to cause shrinkage and softening, so that they 
must be considered as having definitely failed to 
react to the treatment. In 4 cases of the series the 
prostate virtually disappeared, leaving only a 
small soft remnant. The degree of softening, al- 
though it was marked in most cases, varied, and 
there were a few glands which, while definitely 
softer, remained fairly firm during the period of 
observation. 

To convince those who might be skeptical of 
such remarkable diminutions in size, especially 
when determined by rectal palpation, which is ad- 
mittedly subject to the individual variations of 
examiners, the prostate was measured both before 
and after treatment in a number of cases by the 
method of Peirson and Wilson,'! and the reduc- 
tion was demonstrated graphically by x-ray. 
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Having discovered how markedly and rapidly 
stilbestrol reinforced and augmented the castration 
effect and reduced the size of the prostate, we car- 
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unable to void satisfactorily after receiving 100 mg. 
of stilbestrol in ten days or two weeks, it seemed 
a needless extravagance to prolong his hospital stay 


Figure 2. Cystoproctograms Showing Reduction in Size of the Prostate after Treatment. 


A — Before treatment, the prostate was greatly enlarged and stony hard; biopsy showed adeno- 
carcinoma. Voiding was difficult, and there was a res.dual urine of 500 cc. Metastases 
were present in the pelvic bones and spine, with a pathologic fracture of the first lumbar 
vertebra. The patient could not move about in bed without agony. The acid phosphatase 
was 39.5 Gutman units, and the alkaline phosphatase 13.5 Bodansky units per 100 cc. 

B— Twenty-one days after orchidectomy and after the injection of 135 mg. of diethyl- 
stilbestrol, voiding was normal, with no residual urine. The prostate was not only much 
smaller but markedly softer and no longer felt like carcinoma. The pain was greatly im- 
proved, and the patient was up out of bed. The acid phosphatase was 7.5 Gutman units, and 


the alkaline phosphatase 32.6 Bodansky units per 100 ce. 


ried out the following procedure in 13 cases of in- 
operable carcinoma with retention of urine. The 
patient was put on constant catheter drainage, and 
after preliminary laboratory and x-ray studies bi- 
lateral surgical castration was carried out by the 
intracapsular technic. Shortly after this, a series 
of injections of stilbestrol was started, 10 mg. being 
injected intramuscularly every day for five to ten 
days. By that time favorable effects had usually 
commenced, including relief of pain, shrinkage in 
the size of the prostate and improvement in 
ability to urinate. This treatment was so effective 
that 9 of these 13 patients who had been admitted 
with moderate or marked inability to urinate were 
enabled to void freely, did not have much residual 
urine and therefore never had to undergo a pros- 
tatic operation. However, if a patient was. still 


for further injection therapy, and he was subjected 
to transurethral resection. 

Determinations of the acid phosphatase were 
made on 20 patients before and after castration. 
Our findings confirmed those of Huggins.’*? In 
every case where the acid phosphatase was defi- 
nitely above normal (7 cases), the level fell very 
rapidly following castration, and was still further 
reduced following intensive injection therapy with 
stilbestrol. Our findings also agreed in general 
with those of Robinson, Gutman and Gutman* 
and those of Huggins in that 5 of the 7 cases 
with elevated acid phosphatase had roentgenologi- 
cally demonstrable metastases to bone. However, 
the metastases did not necessarily cause an eleva- 
tion, as there were cases with metastases demon- 
strable by x-ray in which the acid phosphatase leve! 
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was normal. Thus it would appear that elevation 
of the acid phosphatase, if present, strongly indi- 
cates metastases, but that a normal value for acid 
phosphatase does not necessarily rule them out. 
There seemed to be no definite correlation between 
the elevation of the acid phosphatase and pain. Six 
of the 12 cases where pain was a prominent fea- 
ture had determinations of the acid phosphatase 
before treatment, and this was elevated in only 1. 
In this case, following castration and estrogenic 
therapy, the level came down to nearly normal 
within one week — ten day#before the pain was 
fully relieved. Furthermore, the patient who had 
the highest acid phosphatase level of any of our 
series (44.8 Gutman units per 100 cc.), with wide- 
spread metastases to the pelvis and spine, had ab- 
solutely no pain. His acid phosphatase decreased 
to 10 Gutman units within six days after castra- 
tion. The original level had no prognostic value 
regarding the probability of the success of the 
treatment, as favorable results were obtained in 
cases with both normal and elevated values. The 
level in the 1 case that was apparently not benefited 
at all was approximately normal, and was not re- 
duced by the treatment. 

Estimations of the alkaline phosphatase were 
made before and after castration in 22 cases, ele- 
vated values being found before operation in 10 of 
these. In 8 of the 10, bony metastases were de- 
monstrable by x-ray, 1 had extensive Paget's disease, 
and in 1 case the x-ray films were equivocal. Our 
expericnce agreed with that of Huggins in that 
there was usually a rise in the alkaline phosphatase 
shortly following castration, either with or without 
stilbestrol. 

Measurements of the 17-ketosteroids were made 
before and after castration in 23 cases. As was to 
be expected, in most cases they decreased after or- 
chidectomy. In several cases where they did not, 
the acid phosphatase had decreased and the pa- 
tients were doing well clinically. Conversely, 2 pa- 
tients who did poorly (1 of them died) had 17- 
ketosteroids that became low after castration and 
remained low for several months afterward, during 
which time their metastases were increasing and 
their general condition was worsening. Therefore 
our general impression is that the measurement of 
the 17-ketosteroids does not give information of 
great value in the management of cases of carci- 
noma of the prostate. 

Despite the almost universal relief of the pain of 
metastases by this treatment, we have not yet been 
able to detect any roentgenologic evidence of favor- 
able effects on bony metastases, such as inactiva- 
tion or regression, as have been described by some 
authors. In 5 cases followed for more than six 
months (4 of which received castration and stil- 
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bestrol therapy, and 1 stilbestrol alone), x-ray films 
havé shown the bony metastases to be apparently 
progressing as usual. A longer follow-up period 
is needed for us to come to any decision of value. 

Of the 37 patients in the series, only 1 was ap- 
parently not benefited in any way by this treat- 
ment. Despite the fact that he had had castration 
followed by large amounts of stilbestrol, both by 
injection and orally, he experienced no relief from 
his moderate amount of back pain, very little reduc- 
tion in the size or induration of the prostate and 
absolutely no improvement in his general condi- 


tion, which deteriorated progressively. This case 


was peculiar in that, despite very extensive metas- 
tases to the spine, liver and other viscera found at 
autopsy, the acid phosphatase before any treatment 
was given was only 4.6 Gutman units per 100 cc. — 
essentially normal. Furthermore the level was not 
reduced by castration and stilbestrol therapy. Two 
days before death, when the patient had been with- 
out stilbestrol for twelve days, the acid phosphatase 
rose to 14.6 Gutman units. That this was a case of 
carcinoma of the prostate there is absolutely no 
doubt, as the clinical findings were those of that 
disease, and the microscopic sections were thus di- 
agnosed by several pathologists. 

In addition to the case just described 2 other pa- 
tients died. In 1 case, with extensive bony metas- 
tases, the progress of the disease was halted for six 
months by castration and stilbestrol. After that 
time, however, despite the administration of stil- 
bestrol, and although the prostate did not grow, 
the general condition became worse, and the pa- 
tient died about a year after castration in a state of 
profound anemia and weakness. The third patient 
to die was killed in an automobile accident two 
weeks following castration, so that sufficient time 
had not elapsed to evaluate the effect of treatment. 
Thus out of the 37 patients seen in one year, only 3 
died, 2 of their disease and the third from an ac- 
cident. Of the remaining 34, all but 5 have been 
seen fairly recently, and all are getting along 
well; they are in good general condition and have 
no pain, and none of them look as though they 
were going to die for a long time. 

When it comes to a consideration of the unfa- 
vorable effects of castration, it must be said that 
libido and power of erection never reappeared after 
orchidectomy in the vast majority of cases. How- 
ever, to blame this entirely on castration is per- 
haps not fair, since many of these sick, elderly men 
had not been sexually active for a long time before 
castration. No other harmful effects of castration 
were noted on either mind or body. 

To lessen the likelihood of mental distress aris- 
ing from the feeling of patients that by castration 
they had been deprived of their manhood, bilat- 
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eral orchidectomy was in most cases performed by 
a special technic, which we have called “intracap- 
sular orchidectomy.” We began using this technic 
more than a year ago and have now applied it to 
nearly 40 cases, having done all our orchidectomies 
in this manner for the last nine months. After the 
testis has been exposed surgically, a generous in- 
cision is made in the tunica albuginea, and the 
soft, stringy, tan-colored testicular substance is 
easily separated with gauze dissection from the 
inside of the tunica down to the mediastinum. 
Here the blood vessels, which form a sort of pedi- 
cle, are clamped and ligated e masse and the tes- 
ticular substance is cut away. The incision in 
the tunica is then sutured. In this way the func- 
tioning substance of the testis is removed, but there 
remain the spermatic cord, the epididymis and the 
oval mass formed by the sutured tunica albuginea, 
and the patient is not left with an empty and 
shrunken scrotum as is the case following the usual 
type of bilateral orchidectomy. Physical examination 
after this procedure usually gives the impression 
that the testes are present although very small. On 
casual examination the patient finds what appear 
to be small but normal testes. As a result, although 
he knows that the essential part of the testes has 
been removed, he does not feel that he has been 
completely castrated, as he is sure to feel with an 
absolutely empty scrotum. This may seem to be 
a minor point, but it may be of considerable psy- 
chologic importance in the avoidance of depression 
in morbidly introspective patients. 

As to the unfavorable effects of stilbestrol thera- 
py, there were several, but none of them were very 
serious. Again, as after castration, the vast ma- 
jority of those taking the drug lost their libido and 
power of erection. Also, all those taking stilbestrol, 
especially those given small oral maintenance doses 
over a period of weeks or months, developed ten- 
derness, hypertrophy and sometimes pigmentation 
of the nipples, and frequently some hypertrophy 
of the whole breast. This was usually not too 
bothersome; it could be lessened by cutting down 
the dose, and soon disappeared when the drug was 
discontinued. Another almost universal effect 
was that the testes, if present, became definitely 
smaller. A number of patients while receiving 
intensive stilbestrol therapy developed edema of 
the ankles and lower legs, which disappeared 
when the dose was decreased. A very few also 
complained of cramps in the legs during intensive 
injection therapy. Surprisingly few complained 
of anorexia or nausea, although this occurred in 
scattered cases, necessitating the temporary dis- 
continuance of the drug or a reduction of the 
dose. No other unfavorable effects were noted. 
Therefore, in view of our experience we favor 
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supplementing orchidectomy with _ stilbestrol 
therapy for some weeks or even months thereafter. 
As regards the advisability of intensive or pro- 
longed administration of stilbestrol, there have 
been reports in the literature, based largely on ex- 
perimentation with small animals, suggesting that 
such administration might be dangerous. Since 
it has been shown that stilbestrol is normally 
detoxified in the liver, attention has been focused 
on this organ as the most likely to show toxic 
changes, and huge amounts of stilbestrol — some- 
times. several thousand times the physiologic 
estrinizing dose — have been administered to ex- 
perimental animals in efforts to answer this ques- 
tion. Although not unanimous, the trend of re- 
cent opinion is that even very large doses of stil- 
bestrol are relatively harmless to the liver. The 
harmful effects that have been reported in labora- 
tory animals following administration of tre- 
mendous doses include anemia and neutropenia, 
changes in the pituitary and adrenal glands, and 
the occurrence of pituitary, mammary or testicu- 
lar tumors in cancer-strain rats and mice. These 
changes, however, have been mostly produced by 
the administration of huge amounts of stilbestrol 
— hundreds of times the physiologic dose given to 
man — and recent papers by Grauer and Nugent,’ 
Morrell and Hart’* and Russell and his co- 
workers’ tend to substantiate the growing clinical 
opinion that, in the doses commonly given to man, 
stilbestrol does not have harmful effects. Certainly 
no dangerous or harmful effects were noted in any 
of our cases. One of our patients who died with 
widespread metastases to bone and viscera showed 
absolutely no evidence of toxic liver damage, al- 
though in addition to castration he had received 
100 mg. of stilbestrol intramuscularly and 200 mg. 
orally during the six weeks preceding death, 
At the present time the following procedure is 
used in cases of inoperable carcinoma of the pros- 
tate. If the patient has much retention of urine, 
he is put on constant catheter drainage. After 
preliminary laboratory and x-ray studies, bilateral 
orchidectomy is performed by the intracapsular 
technic. In cases with much retention of urine, 
although we know that by using intensive stil- 
bestrol therapy in addition to castration we can 
probably in ten days or so shrink the prostate 
enough so that the patient can void and empty 
the bladder much better, we now consider this 
an unnecessary and extravagant prolongation of 
the hospital stay, and perform transurethral re- 
section at the time of the orchidectomy or shortly 
thereafter. While in the hospital, the patient re- 
ceives an intramuscular injection of 10 mg. of stil- 
bestrol every day for five to ten days, if tolerated, 
to give the endocrine precess acting on the pros- 
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tate an additional impetus beyond that conferred 
by castration alone. When the patient goes home 
he is put on a dosage of 1 mg. of oral stilbestrol 
two or three times a day for two months. 

In view of the experiences and results described, 
we believe that this type of therapy gives a great 
deal of promise in the treatment of inoperable 
carcinoma of the prostate. 


SUMMARY 


Reducing the action of androgens in the body, 
either by surgical castration or by biochemical 
neutralization through the administration of the 
synthetic estrogen, stilbestrol, or a combination 
of the two, was used in treating 37 cases of inoper- 
able carcinoma of the prostate during the period 
July, 1941-July, 1942. 

Two cases were treated with castration alone 
and 8 cases by stilbestrol alone. The effect of 
castration was accelerated by the addition of stil- 
bestrol therapy, and this combination was used in 
27 cases (73 per cent). The results of stilbestrol 
therapy alone were in every way the equal of 
those of castration and stilbestrol, but the effect of 
stilbestrol alone lasted only during its administra- 
tion. 


The general results were very satisfactory, and 
only 1 patient seemed to receive no benefit at all 
from the treatment. Three patients died during 
the year. 

The beneficial effects included rapid, effective 
and lasting relief from the pain of metastases, im- 
provement in appetite, weight and strength and 
a feeling of well-being, and reduction and soften- 
ing of the prostate. 

In 9 of 13 cases with inability to urinate and re- 
tention, treated with orchidectomy and stilbestrol, 
the size of the obstructing prostate was so reduced 
that the ability to void returned. 

Determinations of the acid phosphatase showed 
that when the level was above normal preopera- 
tively it fell rapidly after castration, and was still 
further reduced by stilbestrol therapy. 
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The alkaline phosphatase usually rose shortly 
following castration, with or without stilbestrol. 

The 17-ketosteroids were lowered in most cases 
after orchidectomy. The level seemed to have no 
relation to the course or progress of the disease. 

In 5 patients with bony metastases demonstrable 
by x-ray who were followed for more than six 
months, the metastases were apparently progress- 
ing as usual. 

After castration, libido and power of erection 
disappeared in most cases, but there were no other 
harmful effects. 

No dangerous or harmful effects were noted 
from stilbestrol therapy, either from intensive in- 
jection therapy or from long-continued oral thera- 
py. There were, however, minor unpleasant ef- 
fects. All these soon disappeared if the drug was 
discontinued or the dose decreased. 

A new technic of cosmetic intracapsular orchi- 
dectomy is described. 
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THE CARE OF PATIENTS REQUIRING THYROIDECTOMY 
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BOSTON 


T HE Massachusetts General Hospital, under 
the supervision of the Thyroid Clinic, trains 
interns and residents in the care of patients with 
disease of the thyroid gland. Written instructions 
for the guidance of the House Staff maintains con- 
tinuity of the standard of care and teaching. The 
directions dealing with patients to be treated by 
operation are given below, in the hope that they 
may prove useful to other hospitals and physicians. 

To keep the operative mortality of patients with 
goiter, and especially with hyperthyroidism, at the 
lowest possible level, the following recommenda- 
tions should be kept in mind. 


CLASSIFICATION 


On both the medical and surgical services an 
estimate of the operative risk of each patient should 
be made. Whether hyperthyroidism is present 
must first be settled — masked hyperthyroidism in 
older people is easily overlooked. It also should be 
appreciated that an elderly patient with an ob- 
structing goiter without thyrotoxicosis may present 
just as great an operative risk as a younger patient 
with thyrotoxicosis. 

Patients are grouped in three classes according 
to operative risk: 


Class A— Good Risks: Patients with uncompli- 


cated nontoxic goiter, and young patients with 
toxic goiter of mild intensity. 


Class B— Medium Risks: Patients with uncom- 


plicated, moderately severe toxic goiter, with 


obstructing or mediastinal goiter and with 
cancer of the thyroid gland. 

Class C — Poor Risks: Patients with thyrotoxico- 
sis who present any of the following criteria of 
inability to stand operation well; extreme intox- 
ication indicated by high basal metabolic rate, 
severe symptoms or crisis status; a rising basal 
metabolic rate; poor or absent iodine response; 
failure of the pulse rate to drop on bed rest and 
iodinization (that is, lack of cardiac reserve); 
the presence of cardiac complications, such as 
insufficiency, fibrillation, hypertension and a 
valvular lesion, or a history of paroxysmal 
fibrillation or tachycardia; a poor nutritional 
state, including inability to gain weight in the 
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hospital; an active infection; a psychotic state; 
and old age. 


The last class also includes patients in the older 
age groups with severe obstructive symptoms 
without thyrotoxicosis. 


PREOPERATIVE CARE 


The following points apply in some degree to all 
patients who are to have a thyroidectomy. Their 
fulfillment is mandatory in Class C patients; judg- 
ment must be used in their application to Ciass A 
or B patients. 


(1) Patients must be fully iodinized and have 
been on bed rest long enough to build up a 
maximum cardiac reserve. 

(2) Patients must be free from active infection, 
throat or other. Sultonamide therapy should 
be instituted only after due consideration of 
the concept that toxic reactions to sulfonamide 
drugs are peculiarly undesirable in thyrotoxic 
patients who are already suffering from a nu- 
tritional handicap and an impending hepatic 
insufficiency. Sulfonamides are indicated in 
severe, acute infections that threaten to pro- 
duce a thyroid storm, and in certain persistent 
subacute infections. A long interval of hospi- 
talization should intervene between drug 
therapy and operation, particularly if a toxic 
reaction has occurred. Rarely should sulfona- 
mides be used as an immediate preoperative 
preparation. Local use of sulfonamide pow- 
der in the wound at operation may be war- 
ranted, but in general if infection exists in the 
neck, thyroidectomy must be postponed. 


(3) Preoperative preparation should be long 
enough to ensure a good nutritional reserve, 
as well as to dissipate any deficiency. Meas- 
ures must be taken to build up stores of vita- 
mins, protein and liver glycogen. An increase 
in all foodstuffs, proportionate to the elevation 
of the metabolic rate, is required. 

(4) Nembutal, luminal and Amytal are advised 
for sleeplessness. Paraldehyde may be used, 
but occasional excitement ensues. Bromides, 
as well as luminal in small doses, are useful for 
restlessness. Codeine is permissible for cough, 
and with aspirin for pain. Morphine, Pan- 
topon and Dilaudid are reserved for crisis and 
preanesthetic preparation. Chloral hydrate is 
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contraindicated in the presence of cardiac dif- 
ficulty and is therefore rarely useful in thyro- 
toxicosis. Atropine should be used with cau- 
tion in view of its vagal inhibitory effect. 

(5) Throat consultation is required to exclude 
contraindications to intratracheal anesthesia 
(ulcers or inflammation), as well as to deter- 
mine any pre-existing cord palsy. If the resi- 
dent and anesthetist are satisfied by inspec- 
tion that the larynx is normal, consultation by 
a laryngologist may be omitted in Classes A 
and B. 

(6) Chest roentgenograms to determine the pres- 
ence of intrathoracic goiter and anteroposterior 
and lateral plates of the neck to check tracheal 
displacement and narrowing are necessary 
only if configuration of the palpable goiter is 
in doubt. Fluoroscopy and a 7-foot plate of 
heart are required if the cardiac findings are 
disproportionate to the metabolic rate. 

(7) An electrocardiogram should be taken if the 
heart findings are not accounted for by the 
thyrotoxicosis. 

(8) Digitalis and a longer rest period, a mini- 
mum of three weeks, are required in patients 
with congestive failure. Digitalis should also 
be given to all patients in whom auricular 
fibrillation persists after iodinization and bed 
rest; it should be discontinued after operation, 
when the hyperthyroidism has been relieved, 
to remove its stabilizing effect on the fibrilla- 
tion. Digitalis is advisable in patients in the 
older age groups with no failure and with reg- 
ular rhythm whose cardiac capacity is small or 
no greater than the load. Such digitalization 
helps to counterbalance the additional burden 
of operation. 


(9) Quinidine, pre- and postoperatively, should 
be considered in cases with a history of par- 
oxysmal fibrillation or tachycardia; it should 
be given to all cases in Class C except those 
with active auricular fibrillation. It should be 
started twenty-four hours before operation and 
continued until the load on the heart is suff- 
ciently relieved to make fibrillation unlikely, 
usually twenty-four to thirty-six hours after 
operation. 

(10) The anesthetist should be consulted regard- 
ing the choice of anesthesia and any basal 
medication to be given on the ward. 

(11) These patients must be operated on early 
in the morning; the operation must not be 
postponed except for the patient’s own good. 


Reassurance of patients with thyrotoxicosis be- 
fore operation regarding the entire operative pro- 
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cedure is most important. They should be in- 
formed concerning what to expect of the anes- 
thetic, postoperative discomfort, intravenous 
jections and the oxygen tent. The use of the term 
“air-conditioned tent” producing “cool, moist air 
for sore throat” is suggested. If such reassurance 
is inadequate, a preoperative trial of the tent is 
indicated. 

Crisis 

The course of hyperthyroidism is subject to ex- 
acerbations and remissions. If an exacerbation 
comes on acutely with severe symptoms, the epi- 
sode is called a thyroid “crisis” or “storm.” To a 
more rapid pulse rate and pounding heart there 
may be added a high fever and a physical and 
emotional instability difficult to control. It is as 
if the smoldering fire of the thyrotoxicosis had 
suddenly been fanned to flame. If the storm is 
progressive, death may occur suddenly. The fever 
increases the metabolic rate, nutritional deficiency 
develops rapidly, and it is believed by some that 
a hepatic insufficiency is the cause of death. 

A crisis may occur at any time during the dis- 
ease. It may be induced by an acute infection or 
severe emotional strain before operation. The 
commonest causes are operation itself and_ the 
postoperative complications. Until the thyrotoxi- 
cosis is relieved, the threat of a storm must be kept 
in mind. No matter when it occurs, the treatment 
is symptomatic, except for the administration of 
iodine. Reassurance and sedation for the insta- 
bility, ice packs for the fever, an oxygen tent and 
every effort to maintain nutrition are indicated. 
The use of iodine should be instituted immediately 
if it has not been given; it should otherwise be 
continued. Nothing is gained by increasing the 
dosage provided that the previous doses have been 
sufficient to saturate the gland. 


OPERATION 
Anesthesia 


Adequate oxygenation in thyrotoxicosis is the 
paramount consideration, and a free airway must 
be maintained no matter which agent is used. 
Hyperextension of the neck, necessary for good 
exposure of the thyroid gland, tends to produce 
laryngeal obstruction. Tracheal constriction is a 
hazard of the induction of either local or genera} 
anesthesia. Tracheal obstruction may occur, and 
the surgeon should be prepared to open the neck 
rapidly. 

The base line of the patient’s reaction to removal 
to the operating room should be obtained before 
any anesthetic agent is started. The pulse and 
blood pressure should be followed at five-minute 
intervals while the patient is being transferred to 
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the operating table. When general anesthesia 
(ether) is used, the induction should not be hur- 
ried, and it is wise to wait until the patient is 
stabilized under the anesthesia before starting the 
operation. Undue emotional reaction caused by 
being taken to the operating room should disap- 
pear under the anesthetic agent. If it does not, 
the operation should be postponed. The operation 
should not be begun until one is sure of the pa- 
tient’s condition. 


Agents of choice. Local procaine is useful for . 


patients in Class A with a bilateral operation, and 
in Class C patients in whom preoperatively it is 
possible to decide that a hemithyroidectomy is 
advisable. A satisfactory bilateral operation under 
local anesthesia requires considerable basal anes- 
thesia of barbiturates and opiates; adequate oxygen 
intake is sometimes hampered during and after op- 
eration by such heavy medication and is therefore 
contraindicated in Class C risks. Adrenalin should 
not be added to the procaine solution; the thyroid 
hormone sensitizes the heart to adrenalin, and the 
likelihood of fibrillation is increased. 

A preliminary trial of the medication to be used 
in the basal anesthesia is sometimes advisable. The 
best way, however, to judge the dosage of barbit- 
urates and opiates required is to observe the reac- 
tions of the patient during the period of admin- 
istration. The initial medications should be given 
one and a half to two hours prior to the time of 
operation, and subsequent doses as needed. 

Oxygen, nitrous oxide and ether, given intra- 
tracheally, is preferable, and is indicated in Class C. 
The one contraindication of an intratracheal tube 
is that it may increase the incidence of laryngeal 
edema and obstruction. Three measures should 
be taken to decrease laryngeal edema when an in- 
tratracheal tube is used. First, the tube must 
be inserted under direct vision without trauma; 
secondly, particular care on the part of the surgeon 
must be taken to avoid trauma to the trachea and 
larynx and to avoid distorting the trachea while 
the tube is in place. Thirdly, patients with pre- 
operative laryngitis requiring an intratracheal tube 
should have only a hemithyroidectomy, to main- 
tain adequate venous and lymphatic return to at 
least one side of the larynx. 

Permissible agents. Nitrous oxide (70 per cent) 
and oxygen (30 per cent) may be used as an ad- 
junct to local anesthesia when the airway is un- 
obstructed. Such anesthesia will not permit use 
of an intratracheal tube. 

Agents absolutely contraindicated in thyrotoxt- 
cosis. Cyclopropane may induce ventricular fibril- 
lation in patients with thyrotoxicosis. Avertin pro- 
duces inadequate oxygenation through direct effect 
on the circulatory system and the respiratory cen- 
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ter; it also causes liver damage, an effect particu- 
larly undesirable in patients with the impending 
hepatic insufficiency of thyrotoxicosis. The toxic 
effects of Avertin are similar to those of chloro- 
form and ethyl chloride, and include, besides those 
above mentioned, damage to the renal tubules and 
possibly ventricular fibrillation. 


Extent of Excision 


Thyrotoxicosis is caused by two types of disease 
process. The rare one is hyperfunctioning ade- 
noma, a form of neoplasia; excision of the adenoma 
alone is indicated since the rest of the gland is 
uninvolved and is indeed atrophied from disuse. 
The common type is the diffuse hyperplasia or 
its involutional result; the amount of tissue to be 
excised to relieve the thyrotoxicosis and the amount 
to be left to maintain normal thyroid hormone pro- 
duction vary with the existing degree of hyper- 
plasia, the involution and the ability of the patient 
to produce regeneration of the thyroid remnant. 
In general the remnant should be larger when the 
tissue is well involuted and the thyrotoxicosis mild. 
It is wise, when in doubt, to err on the side of too 
radical an excision. 

Stage or divided operations are sometimes indi- 
cated. With the means of preparation for opera- 
tion now available, pole ligations are rarely re- 
sorted to. Division of the operation into two 
parts, subtotally resecting one lateral lobe at a 
time, is indicated in Class C patients with per- 
sistent cardiac insufficiency. If the reaction to the 
anesthetic and operation is greater than antici- 
pated, stage procedures should be used in less sick 
patients. A continuous rise in the pulse rate and 
blood pressure during the course of the operation 
should serve as a warning. A pulse rate of 160 
and a systolic pressure of 40 mm. above the pre- 
operative level should be considered maximal 
heights before terminating the operation. 

The surgeon must use his own judgment during 
the operation concerning how far to proceed. The 
object should always be to do as much of the sub- 
total excision as the patient’s condition warrants. 
At least one week should intervene between oper- 
ations, but in general the second operation should 
not be performed until the patient has received the 
maximum benefit from the first. 


PosTOPERATIVE Care 

Supervision 

Most important to the successful outcome of a 
thyroid operation’ is careful watching during the 
first two days after operation. It is the time of 
crisis. The excessive thyroid function has not as 
yet been decreased and the burden of operation 
and its attendant excitement have been added to 
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the already taxed organism. The majority of severe 
cardiac complications, such as fibrillation, flutter 
or tachycardia with break in compensation, occur 
in the eight hours immediately after the patient 
has left the operating room, not during the opera- 
tion. Hemorrhage and laryngeal edema may not 
occur until twenty-four hours have passed. 

The pulse and blood pressure should be care- 
fully followed. A continued rise suggests anoxemia 
from laryngeal obstruction. 

Stridor must be listened for. If it persists when 
the patient is awake, it warns of concealed hemor- 
rhage with pressure and beginning laryngeal 
edema, or bilateral-cord palsy. Both may prove to 
be rapidly fatal lesions, and immediate return of 
the patient to the operating room and prompt ex- 
ploration of the wound and visualization of the 
larynx are indicated. Either cause of laryngeal ob- 
struction usually demands tracheotomy even 
though the hemorrhage is relieved. 

An oxygen tent immediately is indicated for all 
Class C risks, and should be continued for at least 
twenty-four hours or longer if reaction to the oper- 
ation continues. It is advised for Class B patients 
if there has been an undue rise in pulse or blood 
pressure during operation, but may be abandoned 
sooner if the untoward signs subside promptly. 
Increasing the oxygen tension of the inspired air 
relieves in part the burden of the circulatory sys- 
tem, already overloaded by the demands of thy- 
roid hormone and operation. Should postoperative 
infection occur, either in the lung or in the wound, 
the tent should be reinstituted, since infection 
causes an additional rise in metabolic rate. 

Glucose and salt solution should be given intra- 
venously, slowly, to all Class B and C patients in 
the first six hours. Glucose must be continued 
during the first forty-eight hours if drinking by 
mouth is inadequate on account of pain or nausea. 
High carbohydrate, protein and vitamin intake 
should be resumed as quickly as the patient toler- 
ates it. 

Iodinization should be resumed as soon as the 
patient can drink comfortably. Since previous iodin- 
ization has already saturated the gland, nothing 
is gained by giving iodine intravenously or by 
mouth immediately after operation. It is resumed 
within a few days to replace that which is slowly 
excreted. If the metabolic rate is below normal 
within two weeks after operation, iodine may be 
omitted; otherwise, it should be continued until it 
is certain that a normal or subnormal metabolic 
rate has been established. 

Special nursing for Class C patients is usually 
desirable. 

Aspirin water and benzoin inhalations are given 
for throat symptoms. Icecaps may be tried. 


THYROIDECTOMY — 


COPE AND WELCH 873 

Transfusion is ordinarily indicated only when 
postoperative hemorrhage has occurred. It is rarely 
a part of the preoperative preparation, and since 
hemorrhage at operation should not occur with the 
modern careful technic of thyroidectomy; it is not 
part of the routine care of patients with thyroid 
disease. 

Postoperative parathyroprival tetany is to be 
differentiated from hyperventilation tetany by the 
blood-calcium level and the effect of rebreathing. 
When parathyroid glands are sought and spared, 
not blindly avoided, at thyroidectomy, postopera- 
tive tetany is rare. When at least one parathyroid 
gland has been seen and not injured, if tetany 
occurs, it is probably due to hyperventilation. Re- 
assurance is usually adequate therapy. For low- 
calcium tetany, calcium gluconate or chloride is in- 
dicated, by vein or mouth; such tetany must be 
treated promptly and vigorously to prevent laryn- 
geal spasm. 

The patient should be discharged to the Thyroid 
Clinic for follow-up. 

* * * 

The following outline, based on the preceding 
instructions, has been prepared for the guidance 
of interns and residents in the care of patients 
with diseases of the thyroid gland requiring oper- 
ation. It is recommended that frequent reference 
for details and reasoning be made to the more 
complete instructions, a copy of which is on each 
ward, 


Care OF PaTIENTs REQUIRING THYROIDECTOMY 


The operative risk of each patient should be determined: 
Class A (good); Class B (medium); and Class C (poor). 
Symbols: + = obligatory; * = advisable. 

PREOPERATIVE ROUTINE 
Class 


Full iodinization in thyrotoxicosis. 
Prolonged bed rest. 


No operation in presence of infection or. re- 
cent sulfonamides. 


Nutrition: high protein, carbohydrate and 
vitamin intake. 


Consultation concerning throat condition. 
X-ray films of thyroid gland and chest. 
Electrocardiogram. 


Quinidine, except in presence of persistent 
fibrillation. 

Digitalis in persistent fibrillation, failure or 
impending failure. 

Reassurance. 

Medication (see detailed instructions). 

Consultation concerning anesthesia. 


Trial of medications, if local anesthesia is 
to be used, 


*+o 


+ + +> 


+ 
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* * * Preoperative transfer to surgical ward for 
two to three days, the patient’s condition 
being weighed by consultation between 
the services. 

+ + + When hyperthyroidism is diagnosed on medi- 
cal service, surgical resident to be notified. 

+ + + No operation in presence of psychotic state. 


OPERATIVE ROUTINE 


(1) Enema only if needed, and then always the night 
before. 


(2) Sedation the night before. 


(3) Preparation to be done the morning of operation; 
to be completed not later than fifteen minutes 
after the initial medication. 

(4) Preoperative medication. Nitrous oxide, oxygen and 
ether: 1/6 gr. morphine and 1/150 gr. atropine; 
Nembutal permissible. Local: Nembutal and mor- 
phine, starting one and a half to two hours before 
operation, in doses depending on the somnolence 
desired. 

(5) Operation to be postponed or discontinued if response 
to preoperative medication unsatisfactory, if anes- 
thetic agent not tolerated (cyanosis not relieved 
by intratracheal tube or pulse or blood pressure 
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over 160), if respiratory difficulty (under local 
anesthesia) or if change in voice (under local 
anesthesia). 


PosToOPERATIVE ROUTINE 


Class 
A B C 
* + Oxygen tent. 
+ + + Intravenous glucose and salt. 
+ + + Pulse and blood pressures to be taken hourly 


for at least twelve hours and until con- 
dition is stabilized; sudden changes to be 
reported. 

If stridor, report immediately and open 
wound. 

If difficulty in swallowing, observe closely 
for hemorrhage. 

Tracheotomy set on floor. 

Special nurses; otherwise, patient to be on 
open ward. 

Carbohydrates, proteins, vitamins and iodine 
to be resumed as patient can swallow. 
Aspirin gargle, benzoin inhalations and ice- 

cap, as desired. 


+ ++ + + 
+ ++ + + 
+ ++ + + 
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DIGITALIS, EDEMA AND DIURETICS* 


A. Stone Freepperc, M.D.,f anp Herrman L. Biumcart, M.D.¢ 
BOSTON 


DiciTALIs 


egy proper use of digitalis requires a clear un- 
derstanding of the strength of the preparation 
used. It is unfortunate, therefore, that considerable 
confusion and misunderstanding prevail at the 
present time. The meaning of the descriptive terms 
by which the strength of the various marketed 
preparations is described on the label and the 
potency of these preparations when administered 
to-patients have been discussed by various auth- 
ors! in recent years, but it would seem worth 
while at this time to review the present status of 
the situation. 

The eleventh revision of the United States 
Pharmacopoeia now in use§ went into effect in 
1936 and attempted to make the potency of the digi- 
talis preparations employed in the United States 
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research and junior visiting physician, Beth Israel Hospital. 

tAssociate professor in medicine, Harvard Medical School; director of 
medical research and visiting physician, Beth Israel Hospital. 

§Since this paper was submitted for publication, U.S.P. XII has become 
official. The potency of digitalis U.S.P. X/I is stated elsewhere in this 
paper. 


comparable to that used in other countries; the 

strength of digitalis was defined in terms of the 

“international standard reference powder” of the - 
League of Nations. The international reference 

powder was assayed by the cat method; the official 

method of assay of U.S.P.XI is the one-hour 

frog method. It was generally believed that the 

change made in U.S.P.XI would lead to an in- 

crease in potency to 125 to 130 per cent of the 

digitalis official in the preceding pharmacopoeia. 

Biologic assays as well as clinical experience have 

shown, however, that the increase in potency 

was greater than anticipated and amounted to as 

much as or more than 50 per cent. This increased 

potency of digitalis of U.S.P. XI has not been fully 

appreciated by many physicians and has led to fre- 

quent toxic reactions. The situation was, and still 

is, further complicated by the fact that, although 

certain manufacturers have continued to market 

digitalis of the potency of U.S.P. X, others have in-_ 
creased the strength of their preparations to ap- 

proximately 150 per cent in an attempt to conform. 
to U.S.P.XI. It is important, therefore, that the 
physician note whether the potency of the digi- 

talis that he prescribes is described in terms of 

U.S.P.X or U.S.P. XI. 


| 
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Apparently to avoid these difficulties, some 
manufacturers simply state the strength of the 
Preparation in terms of cat units without reference 
to the pharmacopoeia. Although the cat method of 
assay has advantages and more nearly parallels the 
therapeutic potency in man than assays by the one- 
hour frog method, many variables are inherent in 
the technic. Among these are the depth and type 
of anesthesia, the speed of injection and the in- 
herent differences of various cats, which can be 
only partially negated by using a series of animals. 
One must recognize, moreover, that preparations 
of the same potency in regard to their ability to 
kill a cat may vary markedly in their therapeutic 
activity in man. This is partly because the cat 
method of assay involves intravenous injection and 
consequently fails to distinguish between absorb- 
able and nonabsorbable material. Thus, although 
it may require 15 to 25 cat units of digitalis leaf 
or tincture to digitalize a subject by mouth, 3 cat 
units of digitoxin — digitaline cristallisée (Nati- 
velle ) will accomplish the same result.’ In this 
connection, Gold et al.’ have recently described a 
method of bioassay of digitalis preparations in man 
which, if adopted, would ensure greater uniformity 
in the clinical potency of the preparations avail- 
able to physicians. 

The degree to which powdered leaf or tincture 
of digitalis deteriorates is of practical moment and 
has been akly studied by Gold and his associates.® 
It has been shown repeatedly that when the tinc- 
ture of digitalis is stored for months, it loses 
potency according to the frog method of assay. 
This loss may amount, within three or four 
months, to as much as 50 per cent. As these 
authors remark, physicians appear to have been 
misled by the method by which the loss of potency 
was revealed, for, according to the cat test, the 
tincture retains its previous strength. Tests made 
with a very old tincture that had “deteriorated” 
by the frog method showed full strength in human 
beings. 

In the forthcoming twelfth revision of the 
United States Pharmacopoeia, a new reference 
powder, standardized by the cat method of assay, 
will be employed. The potency of digitalis will be 
approximately 125 per cent greater than prepara- 
tions in use prior to 1936. In general, therefore, 
if 1.5 gm. of powdered digitalis leaf of U.S.P. X is 
considered to be the approximate amount necessary 
to digitalize a 150-pound patient, only 1.0 gm. of 
the U.S.P. XI preparation is necessary, whereas 1.25 
gm. will be required according to the forthcoming 
U.S.P. XII. In clinical practice, 1.0 gr. of pow- 
dered digitalis U.S.P. XI three times a day for 
three to eight days, followed by 1.0 gr., five to eight 
doses a week according to individual requirements, 
will usually accomplish effective digitalization. It 
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should be recalled that satisfactory clinical digitali- 
zation in any given case does not imply reaching a 
point, but rather a range, which may be from 40 
to 75 per cent of the toxic dose? 

The changes to be made in U.S.P. XII will re- 
move much confusion and lead to a more uni- 
formly potent preparation. It should be remem- 
bered, however, that the variations in dosage re- 
quirements by different patients are also consider- 
able, so that proper clinical practice will depend, 
as it has since the time of Withering, on the ability 
of the clinician to know when the therapeutic 
effect has been achieved and to discontinue medi- 
cation when the patient experiences anorexia. 


Newer Digitalis Preparations 


The difficulties with standardization and the un- 
absorbatility of certain fractions of whole-leaf digi- 
talis from the gastrointestinal tract in man already 
mentioned point to the need for pure crystalline 
chemical substances having the properties of digi- 
talis and suitable for oral administration. Chem- 
ically pure crystalline substances can be prescribed 
in terms of weight of the drug, thus obviating the 
necessity for biologic assay. Stoll’? in 1937 de- 
scribed the methods of isolation and crystallization 
of three glycosides from Digitalis lanata, ‘These 
are known collectively as Digilanid and separately 
as lanatosides A, B and C. Many reports"? in 
Europe and several in this country’ show that 
Digilanid, which is a mixture of lanatosides A, 
B and C in constant proportions, in doses of 0.2 
mg., is equivalent to and interchangeable with 
0.065 gm. or 1.0 gr. of whole-leaf digitalis U.S.P. XI. 


Reports are also available'*" dealing with one 
of these lanatosides, namely, lanatoside C. In man, 
each milligram of this drug is equivalent to 0.17 
gm. or 2.6 gr. of whole-leaf digitalis..° Fahr and 
LaDue™ used lanatoside C in 256 patients with 
congestive failure and noted that the drug pro- 
duced rapid and effective clinical responses, 
whether auricular fibrillation was present or ab- 
sent. Toxic reactions were rare, and a few patients 
who were unable to tolerate digitalis took the 
drug with a good therapeutic result. The oral 
dose necessary to accomplish therapeutic digitaliza- 
tion’® averaged 6.0 to 7.5 mg. (12 to 15 tablets) 
over a period of forty-eight to seventy-two hours, 
and the maintenance dose was 0.5 to 2.5 mg. (1 to 
5 tablets), average 1.5 mg. (3 tablets). The full 
digitalizing dose of lanatoside C by intravenous 
injection is about 1.5 mg. given within two or three 
hours. The much larger oral dose necessary to 
achieve digitalization indicates that the absorption 
of this drug from the gastrointestinal tract in man 
is quite imperfect. Aside from the uniformity of 
the preparation, Digilanid and lanatoside C_pos- 
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sess No convincing superiority over powdered digi- 
talis or tincture digitalis U.S.P. for gradual digitali- 
zation of the majority of patients. The above ad- 
vantage of uniformity, moreover, is negated if the 
physician confines himself to the use of a prepara- 
tion of digitalis with whose pharmacologic prop- 
erties he is familiar. 

Digitoxin has been used in Europe for many 
years, but has not Leen used extensively in this 
country. Gold and his associates®*° recently 
published the results of a study of the use of 
this drug in 213 unselected patients with vary- 
ing degrees of congestive heart failure. It was 
shown by them that the drug is practically com- 
pletely and rapidly absorbed from the gastro- 
‘intestinal tract, the average oral and intravenous 
dose for full digitalization in man equaling 3.0 
cat units or 1.25 mg. Digitalization by the oral 
method is complete in from six to ten hours. The 
classic studies of Hatcher and his collaborators, 
Eggleston and Weiss,”": have amply demonstrat- 
ed that digitalis emesis as commonly encountered 
after repeated small doses is not the result of local 
irritative effects on the stomach, but is due to 
afferent impulses from the heart or a direct action 
on the central nervous system. Gold*’ has shown, 
however, that when large doses are given, the local 
emetic action on the gastrointestinal tract may 
assume importance. This effect may be largely 
obviated by using digitoxin. Only about 2 per 
cent of the patients given a full single digitalizing 
dose of digitoxin become nauseous or vomit, 
whereas approximately 20 per cent of patients 
given a full digitalizing dose of whole-leaf digitalis 
present toxic manifestations. It is apparent, there- 
fore, that digitoxin represents an excellent drug 
for rapid oral digitalization. The cost is consider- 
ably higher than that for an equivalent amount 
of whole-leaf digitalis. 

Ouabain, a pure glycoside, although long in use, 
only now is to be included in the twelfth revision 
of the United States Pharmacopeia. Poorly ab- 
sorbed from the gastrointestinal tract, it is suit- 
able only for intravenous or intramuscular injection. 
An intravenous injection of 0.25 mg. repeated once 
or twice at intervals of two hours may produce 
dramatic relief of the symptoms of heart failure, 
and in patients with auricular fibrillation may re- 
duce the heart rate from a level of 150 to 70. The 
drug is therefore useful in the occasional patient 
who has not been treated with digitalis and in 
whom rapid digitalization parenterally may be 
necessary. The view that strophanthin given in- 
travenously produces effects not obtainable by digi- 
talis has won widespread acceptance in Europe and 
has recently been propounded in this country. 
No convincing evidence exists to support such a 
view, provided suitable measures are invoked to 
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assure adequate doses of digitalis reaching the cir- 
culation.® 

The purified mixtures of digitalis glycosides, 
such as digifoline, are widely used and fill a defi- 
nite need when parenteral administration is indi- 
cated. It must be remembered that the digitalizing 
dose of digifoline, given intravenously or intra- 
muscularly, is far less than the oral dose; thus it 
may require only 3 to 6 cat units of the drug intra- 
venously to digitalize a patient. Oral administra- 
tion of digitalis meets the requirements of the vast 
majority of cases, and the indiscriminate use of 
digitalis preparations parenterally is to be dis- 
couraged. 

In all digitalis preparations so far studied, in- 
cluding lanatoside C and digitoxin, no significant 
difference is apparent in the margin between toxic 
and therapeutic doses. 

In this country, chemists have succeeded in com- 
bining one molecule of a genin obtained from a 
squill’s glycoside with two molecules of theo 
phylline. It has been shown in cats” that the 
lethal dose of this theophyllinated genin is much 
larger than that which might be expected on the 
basis of the amount of genin used in its prepara- 
tion. Changes in the ST segment appear in a far 
lower percentage of animals given the theophyllin- 
ated genin than those given digitalis. Such a drug 
may prove to be useful, but further experience 
will be necessary to determine its value in clinical 
practice. 

The activity of digitalis, strophanthin and squill 
depends on the presence of an unsaturated lactone 
in the molecule. Recently Krayer et al.** showed 
that certain simple, synthesized, unsaturated lac- 
tones have a definite pharmacologic effect on the 
frog heart, producing an increase in amplitude 
followed by a period of diminished relaxation of the 
ventricle which terminates in systolic standstill. 


Certain recent studies of the effect of digitalis 
on auricular fibrillation are of interest. In digi- 
talizing patients with auricular fibrillation, one of 
the objects of therapy is to reduce the ventricular 
rate. It was shown many years ago* that pa- 
tients with auricular fibrillation given ordinary 
therapeutic doses of digitalis would nevertheless 
show a much greater rise in pulse rate in response 


‘to exercise than normal persons of the same 


age group. This acceleration, which can be repro- 
duced by the administration of atropine sulfate,”® 
is the cause of considerable discomfort, shortness 
of breath and a sense of palpitation. Recently, 
however, evidence has accumulated*® 2? to show 
that this inhibition of the vagal effect on effort 
may be reduced by larger doses of digitalis. It is 
apparent that digitalis maintains a slow ventricu- 
lar rate by the summation of two factors, one a 
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vagal factor abolished by atropine, the other an 
extravagal factor not abolished by atropine. In 
patients with auricular fibrillation and mild symp- 
toms of congestive failure, it is advisable to digi- 
talize to such a degree that exercise or emotion 
results in but a relatively slight increase in ven- 
tricular rate. The necessary dose may be quite 
close to that which induces impairment of appe- 
tite and nausea. | 


To summarize, it is incumbent on the physician 
to understand clearly the changes in the potency 
and dosage of the digitalis preparations in the 
light of recent developments. The variations that 
exist in dosage and potency of various prepara- 
tions of digitalis make it advisable for the physi- 
cian to utilize a single preparation with whose 
action and potency he is familiar. In a patient 
whose optimum maintenance dose is well regu- 
lated on one product, indiscriminate shifting to an- 
other preparation of different potency may lead to 
untoward effects. While certain purified crystal- 
line preparations of digitalis possess the advan- 
tages of uniformity and obviate the necessity for 
bioassay, they possess no advantages over the 
U.S.P. powdered leaf or tincture in the treatment 
of the majority of patients. The increased cost of 
these preparations to the patient should be con- 
sidered by the physician, since prolonged adminis- 
tration is usually necessary. In the unusual case 
where rapid digitalization is necessary, purified 
preparations such as Digitoxin are superior for 
rapid digitalization by mouth, and the other puri- 
fied preparations previously mentioned are likewise 
suitable for intravenous administration. In all 
cases where rapid digitalization by mouth or par- 
enteral therapy is employed, it is necessary to be 
certain that the patient has not received any digi- 
talis preparations within the preceding ten or more 
days. If such preparations have been taken, the 
exact dose and strength should be ascertained. In 
the last analysis, clinical assay of any particular 
product must be done on the patient. Persons 
vary so greatly in their responses to and require- 
ments of digitalis that one must look to the pa- 
tient to determine the exact dose of digitalis.?* 


EpEMaA AND Drurerics 


The important considerations in the treatment of 
congestive failure are bed rest, digitalization, salt 
and water intake, and diuretics. Concerning the 
latter two, certain recent publications are of in- 
terest and practical import. 


It is well known that the administration of so- 
dium chloride will, under certain circumstances, 
result in clinical edema.?® When the water changes 
affect chiefly the extracellular fluids, it has been 
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shown that the base simultaneously retained or 
lost is sodium.*® There is, therefore, good reason 
for rigid restriction of sodium chloride in conges- 
tive failure. Schroeder** has demonstrated that sat- 
isfactory diuresis, as evidenced by loss of weight, 
could be obtained in patients with congestive heart 
failure if the salt intake was maintained at 1 gm. 
or less daily. Conversely, with fluid intakes of 
2500 cc. daily, no gain in weight occurred unless 
the salt intake was greater than 1 gm. daily. More 
recently, Proger et al.** have demonstrated that the 
physical signs of congestive failure — edema, ele- 
vation of venous pressure, increase in circulation 
time and so forth—may be induced in cardiac 
patients if the salt intake is high enough. It is 
thus apparent that one of the advantages of the 
Karell diet is due to the fact that 800 cc. of milk 
contains approximately 1 gm. of sodium chloride. 
Diets containing less than this amount daily are 
generally inadequate in protein and therefore are 
to be used for only short periods of time. Nutri- 
tional edema not infrequently is overlooked in pa- 
tients with congestive failure and is particularly 
prone to occur because of anorexia, albuminuria or 
frequent paracenteses. The loss of protein to the 
tissues when edema fluid is forming and the dilu- 
tion of the blood protein consequent to the increase 
in plasma volume that occurs in congestive failure 
are likewise significant.** A diet containing 1 gm. 
of sodium chloride and an adequate amount of 
protein is shown in Table 1. This diet should be 
supplemented by vitamin B complex. Fluids may 
be allowed freely, except when renal failure is 
present. 

Potassium chloride. In some patients, satisfac- 
tory diuresis may be obtained with a low-salt in- 
take if potassium chloride is administered in doses 
of 3 to 5 gm. daily. This can be conveniently 
placed in a salt shaker and given to the patient to 
use with his low-salt diet. 

Xanthines. Since the introduction of the mer- 
curial diuretics, the use of the xanthines in the 
treatment of edema has been somewhat neglected. 
It must be stressed, however, that in many patients 
with congestive failure and slight to moderate 
amounts of dependent edema, satisfactory diuresis 
can be obtained and maintained by the oral ad- 
ministration of enteric-coated theobromine or theo- 
phylline sodium acetate. In some of these pa- 
tients, attacks of cardiac asthma tend to occur 
whenever slight edema or latent edema occurs. 
The continued use of the xanthine diuretics under 
such circumstances fnay result in conspicuous im- 
provement. Gastric symptoms are rarely encoun- 
tered with these drugs except when doses in excess 
of 1 gm. four times daily are administered. Rise- 
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man and Linenthal* recently reported beneficial 
results in 2 patients with congestive failure who 
were treated for long periods of time with enteric- 
coated theobromine sodium acetate. In massive 
edema, however, the xanthines are of little value 
and mercurials or paracentesis or both must be 
utilized. 

Urea. In refractory cases of edema, urea in 
doses of 60 to 90 gm. daily, in divided doses, may 
result in satisfactory diuresis.*” The drug may 
also be used when mercurial diuretics are contra- 
indicated, as in renal failure or acute inflamma- 
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persons, the danger of deposition of the mercurial 
agent in the fatty tissue and of resultant slough 
is obvious. The intravenous route may result in 
venous thrombosis. The rectal route, even when 
the suppositories are coated with a local anes- 
thetic, occasionally results in marked inflamma- 
tion and consequent pain and discomfort. To the 
ambulatory patient, therefore, an effective oral 
mercurial diuretic would be a boon. Calomel was 
the first mercurial preparation used for this pur- 
pose." However, diuresis following its use was 
often unsatisfactory and poisoning sometimes oc- 


Sample Diet Containing 2000 Calories and 1.0 Gm. of Sodium Chloride.* 


BreAKFAST 
1 orange or Y, grapefruit or Y, cup orange or grapefruit juice 
Dark cereal — 30 gm. dry (shredded wheat, oatmeal or 
enriched cream of wheat) 
Cream (20 per cent) — 120 gm. 
Salt-iree butter — 5 gm. 
Sugar 
Coffee 


LuncH 
1 egg or 30 gm. cottage cheese 
Macaroni or rice — 30 gm. dry (optional) 
Enriched white bread — | slice (30 gm.) 
Vegetab.e — 100-gm. serving (raw or cooked) 
Salt-free butter — 15-30 gm 
Fruit — 100-gm. serving 
Sugar or jelly 
ca as desired 


DINNER 
Meat or fish or fowl — 120 gm. (fish should be plain white 
fish, such as haddock or halibut) 
Potato (white) — 150 gm. 
Vegetable — 100 gm. serving (raw or cooked) 
Enriched white —* slice (30 gm.) 
Salt-free buuer — 30 gm 
Fruit — 150 gm 
Cream (20 oa ya — 30 gm. 
Sugar and coffee as desired 


Potassium chloride, 3 to 5 gm., supplied in a salt shaker, may 
be added to this diet. 


APPROXIMATE CONTENT 


Carbohydrate 230 gm Vitamin A 5800 1. U. 
Protein 60 gm. Vitamin B, 1.3 mg. 
Fat 90 gm. Vitamin Bb, 1.1 mg. 
Sodium chloride . gm Vitamin C 100 mg. 
Calcium 5 gm. 

Phosphorus 0.96 gm. Calories 1970 

Iron 0.011 gm. 


Foops to Be AvoipEeD Foovs to Be Usep Freery (ex- 


All salted, brined, corned, 
pickled and smoked 


oods 
Salt, pepper and paprika 
Bacon and ham 
Meat soups, broths and gra- 
vies 
Shellfish 


cept for caloric content) 
Salad oils and fats (chicken 


at, lard and so forth) 
Sugar, syrups, jelly and 
candy 


Arrowroot cookies 
Flour (in small amounts for 
cooking) 


Milk, cheese (except cottage 
cheese) and ice cream 

Vegetables of high salt con- 
tent, such as beets, cel- 
ery. sweet potato and 
greens (including let- 
tuce and spinach) 

Bananas 

Crackers 

Molasses 


Permitrep Fruits (fresh or canned) Permitreo VeceTaBLes (fresh of 


Apple 
Apricot Asparagus 
Blueberries Brussels sprouts 
Cantaloupe Beans (lima) 
Cherries Beans (string) 
Grapefruit Cabbage 
Grapes Carrots 
Lemon Cauliflower 
Peach Corn 
Pear Eggplant 
Pineapple Onions 
Raspberries 
Rhubarb 
Strawberries (white) 
Watermelon Pumpkin 
uas 
Turnips 
Tomatoes 


Calculation of this diet was based on tables in Stern's Applied 
Dietetics supplemented by figures from Pattee’s Dieretics (1940 ed.). 


*We are indebted to Mrs. Marie Alexander for planning this diet. 


tory conditions of the kidney or both. It is best 
given three times daily, immediately after meals, in 
ice-cold solution. The unpleasant taste may be 
masked by solution in syrups, such as acacia, or 
fruit juices. After several days of administration, 
the blood nonprotein nitrogen should be deter- 
mined to ascertain whether the urea is being prop- 
erly excreted. In almost all cases of congestive 
heart failure, however, the drug is readily excret- 
ed, carrying with it large quantities of water.*® 
Mercurial diuretics. The action of the mer- 
curial diuretics is directly on the kidney, causing 
diuresis by a reduction in tubular reabsorption of 
water.***9 They may be administered intrave- 
nously, intramuscularly, rectally or orally. In obese 


curred. Since theophylline favorably influences the 
diuretic effect and toxicity of parenterally admin- 
istered mercurial diuretics, Chrometzka*? and 
Gorl** used the combination orally. Further stud- 
ies in this country by Batterman et al.,** using 
Salyrgan-theophylline in enteric-coated tablets, 
have shown that a satisfactory diuresis could be 
obtained in 72 per cent of the fifty-six trials in 29 
patients. The usual loss of weight was 3 to 5 
pounds, although occasionally the loss was above 
8 pounds. With parenteral mercurials, on the 
other hand, weight losses of 8 pounds or more 
are common. As in the case of the parenteral prep- 
arations, the previous administration of ammo- 
nium chloride, 4 to 6 gm. daily, and digitalis in- 
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creases the effectiveness of the oral preparation. 
Borg*’ has confirmed these results in a study of 
39 patients, of whom 29 obtained a good diuresis. 
Toxic symptoms observed included nausea, vom- 
iting, abdominal discomfort, pain and general 
weakness. In 3 cases, the drug had to be discon- 
tinued because of severe diarrhea; in the remain- 
der, the symptoms were transient and the drug 
could be continued. No evidences of kidney irri- 
tation or of blood disturbances were noted. The 
oral dose recommended is 2 tablets three times 
daily at the beginning of treatment, with a reduc- 
tion in the dose to an amount neeessary to pre- 
vent reaccumulation of the edema. 


Toxic reactions to mercurial diuretics. In the 
past several years, acute mercury poisoning 
and 27 deaths have been ascribed by various 
authors*®° to the mercurial diuretics — Salyrgan, 
Mercupurin, and Esidrone. The toxic symptoms 
varied from slight dyspnea and orthopnea to 
syncope, pallor, shallow respiration and slow (20 
to 30 per minute) pulse rates. In several cases, 
death occurred within one or two minutes after 
the injection was completed. Although in most 
cases the route of administration was intravenous, 
in at least 1 case toxic symptoms occurred after 
rectal administration. The mechanism of death 
due to mercurials in animals is mainly that of a 
direct toxic effect on the heart.®! Electrocardio- 
grams show depression of the T waves, runs of 
extrasystoles, ventricular tachycardia and, terminal- 
ly, ventricular fibrillation. The incidence of such 
toxic symptoms must be extremely small, since 
although millions of doses have undoubtedly been 
administered, the number of deaths is few. 


To summarize, rectal administration of the mer- 
curials is frequently indicated and, except in ex- 
tremely edematous or obese patients, the mer- 
curials are Letter given intramuscularly than intra- 
venously. If the drug is to be given intravenously, 
it should be diluted to 20 cc. and administered 
slowly. If given rectally, a small enema should 
precede the insertion of the suppository. The 
latter should be coated with an anesthetic ointment, 
such as nupercaine or pantocain. Although the 
possibility of mercury poisoning is slight, consti- 
pation should be prevented in patients receiving 
mercurials. It must be further remembered that 
many patients can be treated with xanthines after 
they have been rid of most of the edema fluid. In 
patients with considerable accumulations of edema 
fluid who have previously been digitalized, a 
marked diuresis may lead to the signs and symp- 
toms of digitalis toxicity, which can readily be 
avoided by prior reduction in dosage. Christian®? 
has cautioned that in older men who have prostatic 
involvement it is wise to remember that an active 


DIGITALIS — FREEDBERG AND BLUMGART 


879 


diuretic response may overdistend the bladder and 
precipitate symptoms of acute urinary obstruction. 
In this type of patient, constant catheter drainage 
during the stage of active diuresis may well be 
a prophylactic procedure that may obviate a forced 
prostatectomy. 
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CASE 28491 
PRESENTATION OF CAsE 


First admission. A twenty-seven-year-old mill- 
worker entered the hospital for the first time be- 
cause of pain in the right knee. 

Two weeks before admission the patient devel- 
oped an intermittent dull pain in his right thigh 
and knee, which was more severe on walking. One 
week later he began having two or three watery 
stools each day. Three days before entry he became 
constipated. He had not noted any blood or mu- 
cus in the stools. 

Four years before entry he was operated on for 
acute appendicitis at another hospital, and tuber- 
culous peritonitis was found; the appendix was 
removed. He had had no subsequent symptoms. 

Physical examination showed a well-developed, 
undernourished man complaining of pain in the 
knee. Examination of the heart and lungs was 
negative. In the right flank was a hard, fixed, 
nontender mass atout 5 cm. in diameter. The 
right knee was painful on extension, but no definite 
cause could be discovered. . 

A barium enema showed that the cecum was 
irregular in outline and immovable. At the end 
of six hours the cecum was incompletely visualized. 
A chest roentgenogram was negative. In view of 
his past history, a presumptive diagnosis of tuber- 
culosis of the cecum was made, and he was sent 
to a sanatorium. 

Second admission (twelve years later). He re- 
mained in the sanatorium for fourteen months, 
during which period his weight increased frora 
110 to 170 pounds. He was seen in the Out Pa- 
tient Department of this hospital three years after 
his discharge from the sanatorium; he appeared 
very well, was free from symptoms and was able 
to do heavy work. He was examined four years 
later and was still in excellent health. 

Four weeks before re-entry,—the patient was 
then thirty-eight years old, —he was seen in the 
Out Patient Department because of a lower ab- 
dominal ache and urinary frequency of two weeks’ 
duration. Cystoscopy revealed “whitish specks” 
scattered over the bladder mucosa which were 
suggestive of chronic cystitis. The urine showed 
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a very slight trace of albumin, and the sediment 
contained 2 to 4 white cells and large clumps of 
bacteria per high-power field; culture revealed 
only a few colonies of Staphylococcus albus and 
diphtheroids. Two days later he developed a 
pain in the right flank, which radiated around in- 
to the right lower quadrant. Roentgenograms of 
the abdomen showed an area of bony condensa- 
tion close to the right sacroiliac joint, that did not 
shift in position in various films. An intravenous 
pyelogram showed prompt excretion of the dye 
on both sides; on the left, the kidney pelvis and 
ureter were normal, but on the right, there was 
slight but definite dilatation of the kidney pelvis 
and of the upper half of the ureter down to the area 
of condensation described in the bone. Because of 
the organisms found in the urine culture the pa- 
tient was treated with methenamine. Two weeks 
before entry he gradually began to feel weak, and 
occasionally had cold sweats and shaking chills at 
any time of the day. He often vomited half an 
hour after eating; no blood or coffee-grounds 
material was noted. He continued to have day- 
time frequency without hematuria, and nocturia 
three or four times. He denied dysuria, urgency, 
incontinence, dribbling or the passing of urinary 
stones. At the time of admission he was very un- 
comfortatle because of.a dull ache in the right 
flank and right inguinal region and because of 
inability to retain food. During the four weeks 
of illness he had lost 22 pounds. He denied any 
change in bowel habits but stated that four weeks 
before entry he had passed a small amount of fresh 
blood just once. 

The family history was noncontributory. The 
patient had lived in Massachusetts all his life and 
worked as a wool carder. 

Physical examination revealed a well-developed 
but tired-looking man who was moderately un- 
comfortable. He belched frequently. A few small 
nontender lymph nodes were felt in each groin. 
Examination of the lungs and heart was normal. 
In the right lower quadrant just to the right of the 
midline there was slight fullness, and just above 
the inguinal ligament a poorly outlined, hard, fixed, 
tender mass about the size of a grapefruit, which 
was dull to percussion. No other masses were 
felt. There was constant pain in the right costo- 
vertebral angle on deep pressure. On rectal ex- 
amination the mass in the right lower quadrant 
was felt. 

The blood pressure was 130 systolic, 85 diastolic. 
The temperature was 101.6°F., the pulse 90, and 
the respirations 20. 

Examination of the blood revealed a red-cell 
count of 4,750,000 with a hemoglobin of 80 per 
cent and a white-cell count of 22,500 with 90 per 
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cent polymorp The urine was acid 
in reaction, had a specific gravity of 1.015 and 
gave a + test for albumin; the sediment contained 
5 red cells and 25 white blood cells per high-power 
field. When repeated, no proteinuria was found, 
and only an occasional red blood cell and white 


blood cell were seen in the sediment. The stools. 


were loose, and one stool examined for blood was 
negative. The nonprotein nitrogen was 24 mg., 
and the total protein 5.5 gm. per 100 cc.; the blood 
chloride was 99 milliequiv. per liter. 

A flat plate of the abdomen showed an ill- 
defined soft-tissue mass pressing on the air-filled 
cecum. There were several slightly dilated air- 
filled loops of small intestines seen in the right 
side of the abdamen. The distention was not very 
marked. The psoas shadows were clearly visible. 
The upper portion of the right sacroiliac joint was 
poorly outlined and less dense than that on the 
left. An x-ray film of the chest revealed that the 
right diaphragm was slightly high in position. 
There was no evidence of fluid. The lung fields 
were clear. 

On the day after admission the patient’s tem- 
perature rose to 104°F., and two days later he had 
a chill, after which the temperature rose to 103.4°F. 
Vomiting continued during hospitalization, and 
loose watery stools occurred each day. On the 
fourth day after admission the abdominal mass 
seemed larger and the abdomen was more dis- 
tended. There was increased spasm of the abdo- 
men, particularly on the right. 

An operation was performed on the fourth 
hospital day. 


DIFFERENTIAL DIAGNos!s 


Dr. Wituiam B. Breep: There are three ap- 
proaches here—three points of view that one 
might take. One is that the etiology of the patient’s 
illness over a period of more than twelve years 
is the same. Another point of view is that there 
were two entirely separate episodes in his medical 
career; the third is that there may have been some 
mechanical defect produced during the first illness 
which may have complicated the final outcome. 

Let us examine the first thesis, to see if it is 
reasonable to suspect that this was all due to one 
cause. We see that a presumptive diagnosis of 
tuberculosis was made. I should like to know 


who made the diagnosis of tuberculous peritonitis 
four years previously when he was operated on 
for appendicitis. I think that the observation must 
be established as a correct one before one can even 
make a presumptive diagnosis of tuberculous ce- 
cum. Moreover, my impression is that tubercu- 
lous peritonitis and colonic tuberculosis are not 
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often seen in the same patient. Is that correct, 
Dr. Holmes? 

Dr. Georce W. Howes: I do not believe I am 
competent to answer that question. 

Dr. Breep: Does one find tuberculous peritonitis 
often in the presence of gastrointestinal tubercu- 
losis? 

Dr. Hotmes: I should say not. 

Dr. FretcHer H. Cotsy: We have had several 
patients lately who have had tuberculous lesions 
of the small and large bowel, and none of these 
have had tuberculous peritonitis. 

Dr. Breep: That is my impression, but my 
experience is not very broad. What would you say, 
Dr. Mallory? 

Dr. Tracy B. Mattory: I think your statement 
is true. 

Dr. Breep: He may have had tuberculous peri- 
tonitis. We have often been told that exploration 
clears up the peritonitis, but I have never been 
very convinced that that is true. Also, I should 
like to cast some doubt on the diagnosis of peri- 
tonitis of tuberculous origin. I should also like 
to ask the roentgenologist if he was sure that the 
patient had tuberculosis of the cecum. Would 
you be willing to look these films over now, Dr. 
Holmes? 

Dr. Hotmes: They are not here; they were 
destroyed. 

Dr. Breep: The trouble is that when the patient 
came in the second time, no observation was made 
on the cecum or colon by barium so we do not 
know if he had a defect in his cecum —he may 
have been too sick for such an investigation. All 
we have at the last admission is the flat plate. 

Of course anybody going to a sanatorium and 
sitting around in the sun gains weight and feels 
better, and the fact that the patient got well does 
not really decide the question whether he had 
tuberculosis. At the time he came in with a sore 
knee and they were making a presumptive diag- 
nosis of tuberculosis, they did not take an x-ray 
film of the knee; so that leaves us in the dark. 
There are no x-ray films here? Although no 
x-ray films were taken, it was thought that he had 
tuberculosis of the knee or hip. 

Dr. Hotmes: From the description of the ex- 
amination of the colon at that time it is suggested 
that the cecum was spastic. This is usually seen 
in ulcerative tuberculosis. The ulcerative type is 
usually accompanied by some pulmonary lesion, 
which the patient did not have. 

Dr. Breep: I am about to cast considerable doubt 
on the diagnosis of tuberculosis of the cecum. 
Although he had had pain in the right flank pre- 
viously and also had a rather sudden onset of right 
flank pain on the second admission, he had been 
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so well during the intervening twelve years, and 
able to do heavy work, that 1 am rather inclined 
to think these were two separate episodes and that 
there was no common etiology. I shall take that 
stand. 

Concerning the third point of view that I men- 
tioned, whether there was some defect on which 
this infection was superimposed, I have as yet 
no opinion. 

Have we any x-ray films taken during the second 
admission? Will you tell me something about 
the bony condensation and so forth? 

Dr. Hotmes: Apparently, these films were all 
taken at about the same time. Certainly the chest 
shows no evidence of tuberculosis. The diaphragm 
is a little high on the right, but that does not strike 
me as being remarkable. The liver shadow is 
large rather than small, but not definitely outside 
normal limits. I suspect the patient had a little 
enlargement of the liver. So far as the urinary 
tract is concerned, I can see the pelvis of the 
kidney on the right side very well. The fact that 
that remains filled and the whole ureter remains 
filled and the other side empties, suggests an 
obstruction of the ureter. That is the only con- 
crete finding. The dilatation is certainly very 
slight. The statement of condensation in the bone 
does not impress me at all. I do not see anything 
that I would be convinced was abnormal. I do not 
know what they meant. 

Dr. Breep: It did not mean anything to me. 

Dr. Hoimes: It is an unusual term. 

Dr. Breep: And moreover, it is not there, what- 
ever it 1s. 

Dr. Hotmes: That is right. Apparently the 
patient had a marked dilatation of the small bowel. 
A Miller-Abbott tube was inserted, and this film 
was taken to show the position of the tube. There 
is a good deal of gas, and I do not believe it is 
confined to the large bowel. There is some in the 
small bowel, and a moderate degree of dilatation. 

Dr. Breep: Have you a flat film showing the 
soft-tissue mass in the flank? 

Dr. Hotmes: This might be the mass outlined 
by the gas in the colon. 

Dr. Breep: The sacroiliac joint is not diseased, 
but there is perhaps obstruction to the ureter — 
partial, not complete. 

Would you please, Dr. Colby, interpret for me 
the statement, “Cystoscopy revealed ‘whitish specks’ 
scattered over the bladder mucosa, which were 
suggestive of chronic cystitis’? Was there any 
suggestion of tuberculosis? 

Dr. Cotsy: It means very little to me. From 
this description there is nothing in the bladder 
that is typical of tuberculosis. In the first place, 
there were no ulcerations, and in the second place, 
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there is no description of the so-called “submucous 
tubercles,” which are red areas with tiny white 
centers. The whitish specks could perfectly well 
be particles of exudate adherent to the bladder 
mucous membrane — that is all. 

Dr. Breep: I might say from reading this over 
that this man had a urinary infection. One sedi- 
ment showed a few white cells but one showed 
nothing. Of course he could have had infection 
with an obstructed ureter on the right, without 
showing anything in the urine. That brings up 
a question we have to decide, that is, whether 
the lesion was in the gastrointestinal tract or in the 
urinary tract. That is my problem. 

Dr. Corsy: I| think it is fair to assume that the 
patient had some urinary-tract infection because 
he had pus in his urine on at least two examina- 
tions and a positive culture. I do not know how 
the urine was taken; only a few Staph. albus colo- 
nies were found, which might be contamination 
or might mean something. 

Dr. Breep: Have you ever seen an abscess in 
the cecal region originating in the gastrointestinal 
tract that might produce, by spasm, some obstruc- 
tion to the ureter like this? 

Dr. Corsy: Yes. 


Dr. Breep: It is reasonable to expect that, if 
there was an inflammatory mass in this region, 
the ureter would not empty normally ? 


Dr. Cotsy: A tumor or an appendix abscess 
will cause an obstructed ureter and hydrone- 
phrosis. 

Dr. Breep: That is what I am driving at, and 
it leads me to the conclusion that I had already 
come to, and had hoped to keep prominent, name- 
ly, that the lesion was probably not in the urinary 
tract but in the gastrointestinal tract. 

If it was in the gastrointestinal tract, what kind 
of lesion was it? From all I can read here it 
seems to have been an abscess. The patient had 
chills, fever and a tender mass extending from 
the flank down to the right lower quadrant, with 
a white-cell count of 22,500 and 90 per cent poly- 
morphonuclears. He presented the so-called “acute 
surgical belly.” Someone operated on him. — | 
assume he was operated on by an abdominal sur- 
geon and not by a genitourinary surgeon. It 
might have been difficult to decide what surgeon 
one would choose. I shall pick the abdominal sur- 
geon. I think he operated and found some sort 
of abscess. 


What was the source? It still is possible for the 
patient to have had an appendiceal abscess. The 
stump may not have been buried fourteen years 
previously and he still might have had some in- 
fection lurking there which flared up into an ab- 
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scess. The story is a pretty good one for it. I 
admit that the time element is a long one. 

I do not believe it is tuberculosis tor reasons 
that I have already discussed. 

Could the patient have had regional ileitis? He 
could and might have had regional ileitis. 

Could he have had a retroperitoneal abscess? If 
so, What was the source of it? I cannot imagine. 

I shall predict that the patient was operated on 
by an abdominal surgeon who found an abscess, 
the exact source of which I cannot designate and 
that he very likely got well and did not have any 
underlying pathologic lesion, such as cancer or 
lymphoma, in spite of the fact that small, non- 
tender lymph nodes were noted in each groin. We 
find such nodes frequently, and it does not dis- 
turb me. No tuberculosis, no cancer, no lym- 
phoma —a pyogenic infection in the peritoneal 
cavity in the region of the cecum, the source of 
which is unknown. The patient may have had 
regional ileitis that perforated — but that diagnosis 
cannot be made. 

Dr. Wituiam A. Bishop: Examination of the 
right lower quadrant showed evidence of an old 
healed sinus. Is that to be connected? 1 saw him 
in the Out Patient Department. He had evidence 
of an old healed sinus in the region of the cecum. 

Dr. Breep: He had had appendicitis. Why 
do you say “healed sinus” rather than “healed 
scar”? 

Dr. Mattory: There was a history that the 
sinus had drained for some months at the Lake- 
ville Sanatorium. That should have been in the 
hospital record. 

Dr. Breep: I think it certainly should! The 
history of a draining sinus in a patient who had 
been in a tuberculosis sanatorium makes quite an 
impression on me. 

Dr. Bisnop: It did on me. That is why I sent 
him to the hospital. 

Dr. Breep: How often does one see a draining 
sinus with tuberculosis of the cecum? 

Dr. Rosert R. Linton: That has not been oper- 
ated on? 

Dr. Breep: He had his appendix out. 

Dr. Linton: I think it is not uncommon to see 
it immediately after appendectomy with a tuber- 
culous cecum, but it is a little surprising that it 
healed if it was tuberculous. 

Dr. Breep: Even in a sanatorium? 

Dr. Linton: Yes. 

Dr. Breep: But.it did heal! 

Dr. Bisuop: And how do you account for the 
thigh and knee pain? 

Dr. Breep: I give up—no one was interested 
in it. They did not even x-ray the hip or knee. 


Dec. 3, 1942 


Dr. Bisop: How about psoas irritation or ab- 
scess? 

Dr. Breep: Possibly psoas abscess; but the x-ray 
films show that the psoas muscles were clear. 

Dr. Mattory: The sinus would be at least 
equally in favor of regional ileitis. 

Dr. Linton: I think that is true, and such a 
sinus would be likelier to close up than a tuber- 
culous sinus. 


CunicaL DiaGnosis 
Intraperitoneal abscess. 


Dr. Breep’s Diacnosis 


Peritoneal abscess in region of cecum (pyogenic 
source). 


ANATOMICAL DIAGNOSES 

Malignant lymphoma, clasmatocytic type, of 
mesentery, involving ileum, cecum and 
sigmoid. 

lleosigmoidal fistula. 

Retroperitoneal abscess. 

Appendectomy wound, healed. 

Sinus tract, healed. 

Cystitis, slight. 

Pyelonephritis, right, slight. 


PatrHoLocicaL Discussion 


Dr. Matrory: This man was explored, and a 
huge tumor mass consisting mostly of enlarged 
retroperitoneal lymph nodes with obvious exten- 
sion to several loops of bowel was found. A biopsy 
was taken, and the surgeon backed out as quickly 
as he could. Biopsy showed a malignant lymphoma 
of the reticulum-cell or clasmatocytic type. The 
patient went downhill very rapidly and died. At 
autopsy, we did find Dr. Breed’s abscess in the 
retroperitoneal tissues. 

Dr. Breep: Thank you. 

Dr. Matrory: That had not been found by the 
surgeon. There was a huge tumor mass, chiefly in 
the mesentery, which had invaded the cecum, a 
portion of the ileum and a portion of the rectosig- 
moid. There was a fistulous opening between 
the ileum and rectosigmoid so that the large bowel 
was entirely short-circuited. The liver contained 
many metastases, but the other organs — the spleen, 
lungs, kidneys and so forth — were free from me- 
tastasis. There was a mild grade of cystitis. 

Dr. Breep: Do you think the episode twelve 
years ago had anything to do with the last one? 

Dr. Matrory: [ think not. We found no evi- 
dence of tuberculosis at autopsy. 

Dr. Hoimes: Was the liver large? 

Dr. Matiory: Quite, it weighed 2300 gm. 

Dr. Breep: Were the inguinal lymph nodes 
positive ? 

Dr. Matiory: No; they did not contain tumor. 


/ 
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CASE 28492 
PRESENTATION OF CASE 


A ‘fifty-nine-year-old chauffeur came to the hos- 
pital because of diarrhea. 

Approximately six months prior to admission 
he was first bothered by “gas,” which usually oc- 
curred a short time after meals and was partially 
relieved by soda and ginger. Three months later 
a dull pain developed just below the umbilicus. 
His physician prescribed pills, but these were in- 
effectual in providing relief. Despite the pain the 
patient was able to work without great difficulty. 
During the illness his bowels moved regularly 
without cathartics. Five weeks before entry, be- 
cause he was slightly constipated, he took a Seid- 
litz powder in the morning, and since there was 
no bowel movement, he repeated the dose several 
hours later. Soon after the second dose he began 
to have a loose bowel movement, and the diar- 
rhea persisted up to the time of entry. With the 
onset of diarrhea the abdominal pain was relieved 
and did not recur. The diarrhea usually developed 
several hours after meals, but was most bother- 
some at night. It often occurred two or three 
hours after supper and lasted four or five hours. 
He believed that ingested fluids were evacuated 
twenty to thirty minutes later. With the onset of 
diarrhea the feces became very foul smelling but 
were never tarry or bloody. He had had rare at- 
tacks of cramps and said that his stomach “rolled” 
a great deal. During the five weeks prior to ad- 
mission he had lost’15 to 18 pounds. 

The family and past histories were noncontrib- 
utory. 

Physical examination revealed a well-developed 
and well-nourished man who appeared to be in 
good health. Examination of the lungs, heart and 
abdomen was negative. 

The blood pressure was 126 systolic, 80 diastolic. 
The temperature was 97.8°F., the pulse 70, and the 
respirations 16. 

The examination of the blood revealed a red- 
cell count of 4,100,000 with a hemoglobin of 115 
gm. per 100 cc. The urine was normal. The 
’ stools showed a + guaiac test. The blood Hinton 
test was negative. The serum nonprotein nitrogen 
was 34 mg. per 100 cc., and the protein 5.8 gm.” A 
barium meal and enema demonstrated a fistula be- 
tween the third portion of the duodenum and the 
proximal third of the transverse colon. 

An operation was performed on the third hos- 
pital day. 

DiaGNosis 
Dr. Ricarp Scuatzki: It is easy to summarize 


the highlights of this history by saying that this 
was a patient with constant diarrhea of five weeks’ 
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duration, during which period he had lost some 
weight. The diarrhea was superimposed on a six 
months’ story of indigestion. X-ray examination 
demonstrated a fistula between the proximal trans- 
verse colon and the third portion of the duodenum. 

In addition to the short x-ray description in the 
case history I have teen given films taken in an 
outside hospital. These apparently represent two 
examinations —a barium enema, and a gastroin- 
testinal series that was done on the following day. 
There is something wrong with the report in the 
record. It is obviously impossible that the patient 
could have had a fistula between the transverse 
colon and the third portion of the duodenum be- 
cause these portions of the bowel never touch, at 
least not in this case. I suppose what the fluoros- 
copist meant was a fistula between the proximal 
transverse colon and the lower part of the second 
portion of the duodenum. At least the roentgenol- 
ogist took a spot film over the area that he thought 
was the site of the fistula, and it corresponds to the 
area that I have just mentioned. On all these 
films taken during the enema the duodenum is 
filled apparently from the colon. And on the gas- 
trointestinal series taken the next day the trans- 
verse colon is filled. The proximal transverse co- 
lon and the lower part of the descending duode- 
num are constantly in close proximity in all the 
films so that establishes the possibility of a fistula 
in this area. If there is a supposed fistula, one 
studies the area very carefully and looks for fur- 
ther abnormalities. In this respect, the films are 
very disappointing. The film of the colon shows 
no defect, and the duodenum in the area of the 
fistula appears normal. However, the reading of 
x-ray films of the gastrointestinal tract in patients 
whose fluoroscopy was done by someone else is a 
highly unreliable practice, and most radiologists 
abhor it. But I have to take what I get in this 
case. 

Beyond the demonstration of a fistula, the exist- 
ence of which we had already surmised from the 
history, the films do not give us any information. 
I might mention this small diverticulum in the 
third portion of the duodenum. I am sure it is 
irrelevant, however. 

This patient supposedly had a spontaneous fis- 
tula between the proximal transverse colon and the 
second portion of the duodenum. What can cause 
such a fistula? I shall start by saying that this 
kind of fistula is much less common than one be- 
tween the stomach and the colon; but it does occur 
and not too infrequently, and the usual cause is 
a cancer of the hepatic flexure of the colon. We 
have no evidence of such a cancer in these films 
and therefore have to throw out this commonest 
cause. As soon as we do this, we are confronted 
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with rare things. A cancer of the duodenum has 
been described as causing perforation into the 
colon, but we have no evidence of such a cancer. 
I can conceive of a neoplasm on the outside of the 
two organs perforating into both of them, but 
there is no evidence of such a lesion. The retro- 
peritoneal structures are perfectly normal. I can 
conceive of a gallstone that had perforated into 
the colon and at the same time into the duodenum, 
thus forming an inflammatory mass that commu- 
nicates with the colon and establishes a fistula be- 
tween the three places. In such a case one would 
expect to see some air in the bile ducts; since I do 
not see it, that is out. 

What remains is a very rare e possibility, that of 
perforation of a benign peptic ulcer of the second 
portion of the duodenum. The history is sugges- 
tive. The patient had had symptoms for several 
months and was relieved by soda. The abdominal 
pain stopped very suddenly, and from then on 
he had diarrhea. This is almost a classic story of 
what happens in patients with marginal ulcer that 
secondarily results in the formation of a gastro- 
colic fistula. The ulcers are very rare, but very 
occasionally a fistula in such a case has been de- 
scribed. I know of only two such cases in the lit- 
erature. The most convincing one was described 
by Dr. C. N. McPeak,* of Fitchburg. Against 
such a diagnosis is the fact that we do not see any 
intrinsic bowel lesion in the area of the fistula. 
There is no induration of either the colon or duo- 
denum. For want of a better explanation | should 
put this explanation first, but before conclud- 
ing I must mention another possibility. When a 
fluoroscopist gives a barium enema, he does not 
usually see the barium go through the fistulous 
tract into the duodenum or stomach. He suddenly 
finds barium where it should not be and then 
traces it backward but does not necessarily find 
the place of the actual fistula. In other words we 
must consider the possibility that the fistula was 
not in the area that was examined and was lower 
down, somewhere beyond the ligament of Treitz. 
In such a case, carcinoma, or possibly lymphoma, 
is the commonest cause. Extremely rare cases of 
benign peptic ulcer of the jejunum have also been 
described, but this area is poorly visible on the films 
I have here. I cannot go beyond mentioning a 
fistula below the ligament of Treitz as a possibil- 
ity. Certainly if someone brought these films to 
me with this report from an outside roentgenolo- 
gist and said, “Shall I operate?” I should say, “Let 
me fluoroscope. first.” 

A Puiysicitan: I should like to ask Dr. Schatzki 
if a diverticulum of the duodenum can produce 
a picture. 


N. Benign duodeno-colic fistula: with report of 2 cases. 
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Dr. Scuatzki: I do not believe that a simple di- 
verticulum can do it— unless something happens 
to it, that is, it becomes occluded by a foreign Lody. 
That is a possibility. 

Dr. Witttam B. Breep: I should like to ask 
Dr. Schatzki if he is willing absolutely to rule out 
cancer because he cannot see evidence of it by 
X-ray. 

Dr. Scuatzxt: If I had fluoroscoped this patient 
myself and was convinced that the intestine on 
both sides of the fistula was normal, I should ex- 
clude it. Just looking at the films I should have 
to make that restriction. 


CurnicaL DIaGNosis 
Duodenocolic fistula. 


Dr. ScHatzki's DiacNnosis 
Ulcer of duodenum, with duodenocolic fistula. 


ANATOMICAL DiAGNosis 


Adenocarcinoma of colon, with jejunocolic fis- 
tula. 


PatHo.ocicaL Discussion 


Dr. Tracy B. Marrory: Only the expert is 
acutely aware of the potential pitfalls of his tech- 
nic. Dr. Schatzki was justifiably suspicious of the 
accuracy of the localization of the fistula and sug- 
gested that it might even be below the, ligament of 
Treitz. If he could have been sure of this point he 
would have made a diagnosis of some form of 
malignant disease. At operation it was found that 
the fistula was actually some 15 cm. beyond the 
ligament of Treitz and connected the jejunum 
with the transverse colon. A large tumor mass 
involved all layers of the walls of the jejunum and 
the colon, with craterlike ulceration of the mucosa 
in each segment of the bowel. So far as the gross 
appearance was concerned, it could have been pri- 
mary in either organ. It proved to be an adenocar- 
cinoma, which gets us no farther, and we are 
forced back on the law of chances in attempting 
to decide where it was primary. Cancers do occur 
very exceptionally in this portion of the jejunum, 
and it is conceivable that it was primary there. On 
the other hand the chances are 1000 to 1 that it 
was primary in the colon. 

Dr. Scuatzki: This case supplies the answer 
to a question that always arises when a patient 
has been fluoroscoped in an outside hospital. The 
question is, Should the patient be fluoroscoped 
again? We try to save the patient money and go 
ahead with the operation, but we should not do so, 
unless the findings are very obvious. We should 
fluoroscope again. 

Dr. Mattory: Certainly it would have been 
worth while in this case. 
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“THE MEDICAL CURRICULUM" 


THERE is much mental food in an editorial under 
this title in the August 15 issue of the British 
Medical Journal. One senses that medical educa- 
tors in England have Leen as violently disrupted 
in their thinking as in their physical plants and 
activities, but that they are beginning to pull them- 
selves together and to look into the dark corners 
now illuminated by the wartime searchlights. One 
also senses that great and inevitable changes in 
the training of physicians are close at hand. A 
system that has been dominated by scientific in- 
vestigators and successful consultants is producing 
too few general practitioners; it must turn back 
and concern itself more intimately with the knowl- 
edge and bodily skills required by the practicing 
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doctor. At the same time, it might acquire some 
of the methods of selection and training that have 
so markedly accelerated the acquisition of indus- 
trial skills during the war. The application of 
these changes should be integrated with a social 
and economic structure that will permit young 
men and women to marry freely at the age of 
twenty-three or twenty-four years; otherwise, the 
best stock may tend to be bred out of the race. 
Thus, the writer develops a rough outline of what 
the future British medical curriculum should 
provide for. 


This startling revelation about medical educa- 
tion in Britain applies as well to the United States. 
Recent and present graduates are finding them- 
selves in a world whose ideals and demands are 
proving very different from those of the schools 
in which they were trained. Often, the informa- 
tion they most urgently need was not emphasized 
The historical, 
and on that account obscure, fact that smallpox 
can be prevented by inoculation, for example, 
might these days become a primary piece of knowl- 
edge in an island garrison. The neglect of pre- 
ventive opportunity of any sort will soon cease to 
be an omission; it will become an error of com- 
mission. Graduates in army practice will wonder 
why they were not taught this in medical school. 
The lungs with cavities, the livers with lumps and 
the various advanced degenerations of the retina 
may still provide teaching material, but they are 
not the stuff of which medical practice has been 
or will be made. They are the gross, the rare, the 
allegedly interesting, and contrast sharply with 
the trivial but common deviations that occupy 
most of the practitioner’s time. As time goes on, 
the practitioner will want to know less about the 
museum and more about the conditions under 
which men should live, eat, sleep, work, love and 
play. How can they be taught to appraise these 
things? 

How indeed? Certainly not by changing the 
curriculum, although that may well accommodate 
itself to the interests and activities of those who 
are currently responsible for it. The world of to- 
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day is moving into the hands of those who are 
active, dynamic, decisive—the “motor minds.” 
These people have always eschewed the delibera- 
tive, scholarly and somewhat cautious impulses that 
have built the academic past. As they now come 
into power, they may well change the facets of 
the medical-school curriculum, and polish them 
too, but whether the product can thereby be 
changed is another matter. 

The constitutional pattern of a person may be 
either in harmony with or antagonistic to the en- 
vironment in which he is called to function, and 
his performance consequently may be good or 
poor. Or more happily, he may possess an adapt- 
able constitution, which will allow him to function 
well under a variety of conditions; this has always 
been the constitution of the good general practi- 
tioner, and has proved to be his great value in war. 
Britain has repeatedly called for general practition- 
ers, not for specialists. An improved selective 
process, or series of processes, by which such per- 
sons could be screened away from the brilliant 
performers in narrow fields would make the great- 
est contribution to our systems of premedical and 
preclinical schooling. If it could have been applied 
to the prewar student body, there would be less 
indication for postwar revision of the medical 
curriculum. 


VENEREAL-DISEASE CONTROL 
AND THE PHARMACIST 


Since the passage of the Venereal Disease Con- 
trol Act in 1938, the importance of the pharmacist 
as a factor in the control of venereal disease has 
achieved increasing recognition. This is to be ex- 
pected because the pharmacist is often the first to 
be consulted by those who have, or suspect they 
have, a venereal disease. 

The physician-pharmacist relation, which has 
existed in this country for many generations, is 
more than a mere tradition — it is a natural out- 
growth of the close interdependence between phy- 
sician and pharmacist in a common endeavor, 


namely, the healing of the sick. Thus both the 
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pharmacist and the physician bear a joint respon- 
sibility to society — to the people whose well-being 
depends greatly on their intelligent co-operation. 
The war effort has pointed up the individual re- 
sponsibility of these allied health forces and, at the 
same time, has strengthened their interrelation in 
the united drive against diseases that sap the na- 
tional strength. 

Foremost among national health problems are 
the venereal* diseases, which in World War I 
caused seven million days lost from service in the 
United States Army. As for the population gen- 
erally, over 2 per cent of all persons have or have 
had syphilis. Although the actual prevalence of 
gonorrhea is not known, it is estimated that it 
strikes from three to seven times as often as syphilis. 

A nationwide effort to eradicate syphilis and 
gonorrhea through a program of effective control 
is being co-ordinated by the United States Public 
Health Service. With funds appropriated by Con- 
gress and by state, city and county health depart- 
ments, full-time professional workers have insti- 
tuted vigorous health measures for the control 
of venereal disease. But no health-control project 
can be termed effective without the aid of the 
pharmacist. 

The pharmacist himself is more aware than any- 
one else of his responsibility to the community in 
assisting the health authorities in the urgent task 
of bringing venereal-disease patients under proper 
treatment. A recent comment from the Public 
Health Service, published elsewhere in this issue 
of the Journal, emphasizes this responsibility. 
Through his professional organizations, notably 
the American Pharmaceutical Association, and 
with the co-operation of the American Social Hy- 
giene Association, the pharmacist has demonstrated 
a willingness to take an active part in the national 
program for the control of syphilis and gonorrhea. 

By participating in the program for venereal- 
disease control being promoted by the Public 
Health Service, by the state health authorities and 
by the Joint Committee of the American Social 
Hygiene Association and the American Pharma- 
ceutical Association, the pharmacists of this coun- 
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try will strengthen public confidence in their pro- 
fession. At the same time they will know per- 
sonally that their efforts are being given toward 
the elimination of the venereal-disease scourge, 
both for the best interests of the civilian population 
and for the greater fighting efficiency of the armed 
forces of the Nation. 


MEDICAL EPONYM 


SIMMONDs’s DisEAsE 


The first reported case of hypophyseal cachexia 
was described by Professor Morris Simmonds 
(b. 1855) of St. George’s General Hospital at 
Hamburg before the Medical Society of Ham- 
burg on January 5, 1914. The paper was printed 
under the title, “Ueber Hypophysisschwund mit 
tédlichem Ausgang [Destruction of the Hypoph- 
ysis with Fatal Outcome]” in the Deutsche 
medizinische Wochenschrift (40:322, 1914). A 
portion of the translation follows: 


. . . « The history of the illness is briefly as fol- 
lows: A previously healthy woman suffers with se- 
vere puerperal sepsis. She develops a septic necrosis 
of the pituitary body. As a result of the loss of this 
vital organ there develop grave deficiency phenomena: 
menopause, muscular weakness, vertigo and attacks of 
loss of consciousness, anemia, rapid aging — in short, a 
“senium praecox.” The remaining intact. fragments 
of the gland gradually atrophy, being surrounded by 
connective tissue. The organ becomes entirely insufh- 
cient, and the woman dies in coma. Autopsy shows 
as the sole cause of death an almost complete disap- 
pearance of the hypophysis. 


R. W. B. 


MASSACHUSETTS MEDICAL SOCIETY 


COMMITTEE ON MATERNAL WELFARE 


ANALYsIs oF Causes oF MATERNAL DEATH 
IN MASSACHUSETTS DURING 1941 


HEMORRHAGE 


Thirty-one maternal deaths that occurred in Mas- 
sachusetts during 1941 were attributed to hemor- 
rhage; in 16 of these, the hemorrhage was post 
partum, in 8 it was due to a separated placenta, 
in 5 to a placenta previa, and in 2 to a placenta 
accreta. 

Of the 16 cases complicated by post-partum hem- 
orrhage, the first was that of a multipara who 
had had five normal pregnancies. She began to 
bleed one hour after delivery of the placenta; the 
uterus was packed, and 2000 cc. of blood was 
administered. Ecchymotic spots developed all 
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over the body, and death occurred several hours 
post partum. In such a case the question of incom- 
patibility always arises. 

In the second case, that of a primipara who had 
had no prenatal care, bleeding occurred one week 
before delivery and had been preceded by a fall 
from a bicycle. Delivery was accomplished at home 
at about seven and a half months. Bleeding con- 
tinued after delivery of the placenta; transfusion 
was not given, and death resulted one hour after 
delivery, before the patient could be transported 
to the hospital. In view of the fact that bleeding 
occurred at intervals after the patient’s fall, it is 
possible that this fall in some way separated 
enough of the placenta to cause premature labor. 
The baby lived. , 

The third patient was a primipara who deliv- 
ered herself spontaneously and began to bleed pro- 
fusely eighteen hours post partum. Examination 
showed that the bleeding was coming from the 
vaginal mucous membrane. There was no bleed- 
ing from the uterus, which was hard, but there 
was a general oozing, which before death was 
complicated by bleeding from the rectum. Four 
transfusions were given. This was a very unusual 
case: the patient had syphilis and had received 
antisyphilitic therapy up to one month before de- 
livery. 

The fourth case was that of a multipara who 
was not seen until she was in labor. She was 
delivered at home, and the physician left shortly 
afterward, saying that everything was all right. 
The patient was left entirely alone, there being 
no one else in the house; a neighbor called in the 
evening and found her dead. This was undoubt- 
edly a severe post-partum hemorrhage, although 
the death certificate attributed the fatality to “car- 
diac disease.” 

The fifth patient was a multipara who was de- 
livered by simple low forceps. The placenta did 
not come away spontaneously, and one and a 
half hours after delivery profuse hemorrhage oc- 
curred. The placenta was removed manually 
shortly afterward, and a transfusion of 600 cc. 
of blood was given, in spite of which the patient 
died six hours later, undoubtedly from post- 
partum hemorrhage and shock. Additional trans- 
fusions might have averted this fatality. 

The sixth case was that of a patient who had had 
intelligent prenatal care and in whom, after a 
spontaneous delivery, the uterus relaxed and did 
not regain normal tone. Death occurred two and 
a half hours after delivery. 

The seventh case was that of a multipara who, 
following simultaneous delivery of the baby and 
placenta after a very strenuous labor, proceeded to 
flow freely and died in spite of the administration 
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of pituitary extract and ergotrate, and packing of 
the uterus. This death occurred at home; no 
transfusion was attempted. 

The eighth patient was a primipara with a his- 
tory of pulmonary tuberculosis who had a normal 
labor and began to bleed after delivery. The pla- 
centa was removed manually and is said to have 
been adherent. Five hundred cubic centimeters 
of blood was given, but death resulted in spite 
of this. It is possible that an additional transfu- 
sion should have been given and that a hysterec- 
tomy should have been considered. 

The ninth patient, having had one previous un- 
eventful pregnancy and convalescence, began to 
bleed two and a half hours after delivery, when 
she was found in a pool of blood. In spite of a 
transfusion, death occurred eight hours later. Mas- 
sive hemorrhages do occur from atony of the 
uterus as late as two hours after delivery when 
there has been no previous unusual bleeding, but 
they are fortunately not common. Evidently much 
more blood than could be replaced by a single 
transfusion was lost before hemorrhage in this 
patient was recognized. 

The tenth patient was a primipara who was de- 
livered at home by mid-forceps after a seventy-two- 
hour labor. Hemorrhage followed delivery of the 
placenta and was checked by packing the uterus, 
but death occurred shortly. The patient was not 
given a transfusion. Such disasters are likelier to 
occur, of course, in a home than in a hospital, 
where the facilities for immediate transfusion 
should always be available. 

The eleventh case was that of an elderly primip- 
ara in a hospital who, after delivery by low for- 
ceps following a normal labor, began to bleed after 
the birth of the placenta. The uterus and vagina 
were packed, but the bleeding continued. No 
transfusion was given, and the patient expired 
about five hours after delivery. There is hardly 
any excuse for a patient’s dying of post-partum 
hemorrhage in a hospital. 

It is difficult to ascertain the cause of hemor- 
rhage in the twelfth case. Labor was induced in 
this patient for no apparent reason; after the cer- 
vix had become dilated to admit three fingers it 
was further dilated manually and the baby, which 
lived a few hours, delivered. The patient bled 
freely following delivery and went into shock, death 
occurring about one hour post partum. There 
is a possibility that the uterus was ruptured. This 
probably is a fatality attributable to bungling ob- 
stetrics. 

In the thirteenth case, delivery was accomplished 
by low forceps in a patient who apparently had 
toxemia, and was followed by excessive post- 
partum hemorrhage. The vagina was packed and 
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the patient was transfused, but death occurred two 
hours after delivery. This patient had had ten 
previous spontaneous labors, and death was un- 
doubtedly due to extensive post-partum hemor- 
rhage. 

The fourteenth patient was a multipara who 
had had three deliveries by cesarean section. When 
nearly at term she entered the hospital because 
of vaginal bleeding, and a cesarean section was 
immediately performed. Fifteen hours after de- 
livery a profuse post-partum hemorrhage occurred; 
four transfusions were given, the uterus and the 
vagina were packed, but death occurred six hours 
later. One wonders why hysterectomy was not 
considered. 

The fifteenth case was that of a patient on whom 
an elective cesarean was performed. Death oc- 
curred four and a half hours after the operation, 
and although the death certificate gives embolism 
as the probable cause of death, investigation leads 
one to infer that post-partum hemorrhage was the 
more reasonable diagnosis. 

The sixteenth and last case in this group was 
a primipara who entered the hospital two hours 
after delivery. The placenta was extracted man- 
ually, presumably because of excessive bleeding, 
and the uterus was packed. In spite of this, 
bleeding continued through the pack, and hyster- 
ectomy was resorted to. Death occurred from 
peritonitis one week after delivery. Although this 
death was caused by peritonitis, the real reason 
for the operation was hemorrhage, and the case is 
so classified. 

(To be concluded) 


DEATHS 


COCHRAN — J. Cocuran, M.D., of Natick, 
died August 29. He was in his eighty-first year. : 

Dr. Cochran received his degree from Harvard Medical 
School in 1887. He was a member of the Massachusetts 
Medical Society and the American Medical Association 
and was formerly chairman of the board of health of 
Natick. He was a trustee of the Leonard Morse Hospital. 


KEELEY — Tuomas H. Keerey, M.D., of Monson, died 
August 28. He was in his forty-ninth year. 

Dr. Keeley received his degree from the Middlesex Uni- 
versity School of Medicine in 1923. He was a fellow of 
the Massachusetts Medical Society and the American 
Medical Association. He was on the staff of the Wing 
Memorial Hospital, Palmer. 


WAR ACTIVITIES 
CIVILIAN DEFENSE 
INDUSTRIAL-HEALTH BroaDCAsTs 


The two following series of industrial-health broadcasts 
will be given under the auspices of the Massachusetts Com- 
mittee on Public Safety over the Boston stations indicated: 


| 
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WMEX — Monday evenings, 10:10-10:15 


December 7. Tuberculosis in Industry. Alton S. 
Pope, M.D. 

December 14. The Industrial Doctor. Louis R. Dan- 
iels, M.D. 

December 21. The Industrial Nurse. Catherine R. 
Dempsey, R.N. 

December 28. Industrial Rehabilitation. Daniel L. 
Lynch, M.D. 


WNAC — Saturday afternoons, 12:30-12:35 


December 5. Newer Chemical Hazards in Industry. 
John P. Fahy, A.B. 

December 12. Hazards to Health in Making Muni- 
tions. Irving R. Tabershaw, M.D. 

December 19. Industrial Skin Diseases. George E. 
Morris, M.D. 

December 26. Radium Poisoning among War Work- 
ers. W.C. L. Hemeon, S.M. 


The speakers in the first group are members of the 
Committee on Industrial Health of the Massachusetts Com- 
mittee on Public Safety; those in the second are members 
of the staff of the Division of Occupational Hygiene, Mas- 
sachusetts Department of Labor and Industries. 


INSTRUCTION IN THE DIAGNOSIS AND TREATMENT 
or Gas CasuALTIES 


Four of the scheduled dates (Springfield, Holyoke, 
Worcester and Beverly) for the six-hour course covering 
the diagnosis and treatment of gas casualues, published 
in last week’s issue of the Journal, were 1n error. The 
correct dates are as follows: 


Springfield December 15 

Holyoke December 18 

Worcester December 17 

Beverly Undecided 
MISCELLANY 


VENEREAL-DISEASE CONTROL AND 
THE PHARMACIST 


The United States Public Health Service has recently 
issued a statement clarifying the role of the pharmacist 
from the public-health viewpoint in the control of venereal 
disease and emphasizing his importance in the community 
as an educator, a personal influence and a citizen. Ex- 
cerpts from the release are as follows: 


The Pharmacist as an Educator. 


The pharmacist is an important influence in prevent- 
ing the spread of venereal diseases, because persons who 
have these infections frequently go to him for advice 
or medicine. The pharmacist can make clear to the 
public that venereal diseases are dangerous, and that to 
act on the assumption that they are a trifling matter 
is more dangerous still. He can call on the state or 
local health department or the state pharmaceutical 
association for a supply of easy-to-read literature — at- 
tractive folders, leaflets, pamphlets and so forth — for 
free distribution to customers. He can avail himself 
of colorfully and effectively designed posters from his 


MISCELLANY 89] 


state or local health department for display in his 
window or elsewhere in the drugstore. He can se- 
cure the ready advice and co-operation of such agencies 
as the Joint Committee of the American Pharmaceutical 
Association and the American Social Hygiene Associa- 
tion, the National Association of Retail Druggists and 
the United States Public Health Service. Education 
is a vital arm in the prevention and control of venereal 
diseases. The pharmacist is excellently placed to serve 
an educational role in the community. 


The Pharmacist as a Personal Influence. 


The man who has (or thinks he has) a venereal dis. 
ease and consults his pharmacist rather than a_physi- 
cian is usually laboring under the misconception that 
the disease is not serious enough to warrant a physi- 
cian’s attention, or that he can obtain just as effective 
treatment more cheaply by using a proprietary (“pat- 
ent”) preparation sold without a prescription. In 
either case, he is asking the pharmacist, “What should 
I do about my ailment?” 

In such a situation, the very presence of a venereal- 
disease victim in a drugstore is fair testimony of the 
customer’s strong personal confidence in the _phar- 
macist. The pharmacist can easily enhance this con- 
fidence and add to his good will by exerting his per- 
sonal influence to guide the customer on the proper 
course. He can point out the serious character of 
venereal diseases and the necessity of protecting the in- 
dividual and the community. He can explain that it 
is always dangerous to treat oneself with a socalled 
“remedy” or nostrum and to assume that one has been 
cured of syphilis or gonorrhea. He can refer custom- 
ers who ask for such products to a reputable physician 
or to a clinic which provides diagnosis and treatment 
for venereal diseases. He can emphasize that the cus- 
tomer may have a different disease, requiring different 
treatment from the one he thinks he has, or that he 
may not even have any disease; that a physician is 
trained to diagnose those diseases with the aid of phys- 
ical examination and technical laboratory tests. The 
pharmacist who knows the dangers of venereal dis- 
eases and yet continues to diagnose them or to recom- 
mend or sell remedies for self-treatment does more than 
violate a fundamental ethic of his profession. He be- 
comes a contributor to whatever disastrous results may 
follow improper treatment or neglect. 


The Pharmacist as a Citizen. 


As a citizen it behooves the pharmacist to help fur- 
ther the venereal-disease control effort in his community 
by urging and supporting state and local legislation 
designed to lower the incidence of syphilis and gonor- 
rhea. In some states, the pharmacist can enlist in the 
legislative campaigns sponsored by his own pharmaceu- 
tical organization, by the American Social Hygiene 
Association and by other health and civic groups, in 
promoting the enactment of premarital and prenatal 
laws for blood tests for syphilis. He should familiarize 
himself with all these activities. He can support 
legislation opposing advertising of fake cures by quack 
doctors, and prohibiting the sale of remedies for ve- 
nereal diseases except by a physician’s prescription. He 
can join the front line forces that are fighting for 
stricter laws and repressive measures against prostitu- 
tion. As a citizen, he can insist on adequate treatment 
facilities for venereal-di control in his community. 
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NOTE 


The appointment of Dr. A. LeRoy Johnson, of New 
York City, as professor of clinical dentistry in the new 
Harvard School of Dental Medicine was recently an- 
nounced. 


CORRESPONDENCE 


AN OBJECTOR 


To the Editor: About 5000 physicians of this state re- 
cently received a follow-up letter from the Massachusetts 
Medical Service (Blue Shield) urging them to sign up as 
members. These men had, of course, ignored the first in- 
vitation to join. They are told that 2300 of 7600 doctors 
in the state have signed. The letter ends as follows: 
“Sign today for a free profession charting its course in a 
revolutionary world. Will your boy be a free practitioner 
in America’s tomorrow? Here are the agreements. There 
is the pen. Please sign.” 

Of all the high-power and pressure advertising over the 
radio designed to sell hair tonic or stock in a gold mine, 
none is more ridiculous or insulting to men of intelli- 
gence than this. This whole scheme has been put over 
on the 7000 men by the 600 who have an ax to grind. And 
then we are told that it is a plan worked out by the So- 
ciety for the general good. Who is the Society? How 
many signed statements can they get from members that 
they were ever consulted or even approved of this plan? 
{ have made it my business to question a cross section of the 
men at three hospitals with which I am connected and find 
none who approve. Even those who have signed state 
that they did so because they felt that they would be 
frozen out if they refused to do so. If this was a sincere 
plan for the betterment of all the doctors as well as the 
public, and not for just a few specialists who occupy the 
drivers’ seats, some provision would have been made for 
payment of services to the general man. Why just the sur- 
geon, with a sop to the obstetrician? I feel that advantage 
is being taken of the fact that hundreds of the younger 
and more active men are in the service, to force this 
scheme upon us. 

May I strongly urge that all of you men who do not 
approve of this setup as at present planned, refrain from 
signing. Drop a line to the Massachusetts Medical Serv- 
ice and to the Society and tell them why. We all know 
that if the time ever comes that state medicine is to be 
forced upon us, that a plan such as this will not abort it. 
But in the meantime the specialist will be cashing in. 
They only have 2300 out of a possible 7600 members, 
and a great many of these will withdraw if given the 
opportunity. It is not too late. Fight back NOW! 

C. Eowarp Greene, M.D. 
254 Washington Avenue 
Chelsea, Massachusetts 


Apropos of Dr. Greene’s questions and musings, one 
cannot help but wonder if he has read the published re- 
ports of the meetings of the Council during the past two 
vears and, if so, why he has remained silent so long. Fo. 


DEPRIVATION OF LICENSE 


To the Editor: At a meeting of the Board of Registra- 
tion in Medicine held November 20, the Board voted to 
revoke the license of Dr. William P. Grovestein, Scituate, 
to practice medicine in this Commonwealth because of 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Dec. 3, 1942 


gross misconduct in the practice of his profession as shown 
by his conviction in court. 


H. Quimsy M.D., Secretary 
Board of Registration in Medicine 
State House 
Boston 


BOOK REVIEWS 


Lane Medical Lectures: The lymphatic system; its part in 
regulating composition and volume of tissue fluid. By 
Cecil K. Drinker, Sc.D., M.D. Stanford University Pub- 
lications, University Series. Medical Sciences, Vol. IV, 
Number 2. 4°, cloth, 101 pp., with 29 illustrations. Stan- 
ford University, California: Stanford University Press, 
1942. $2.25 ($1.50 paper). 

In a readable and scholarly manner the author gives 
an authoritative account of the reasons “why mammals 
have lymphatics; why the lymphatic system has been slowly 
turned from a casually organized accessory of the blood 
circulation into a physiological entity, complementing this - 
first system and joining with it in the task of keeping the 
composition and volume of the mammalian tissue fluid 
at a steady normal level.” 

In the opening chapter the author traces the evolution 
of the mammalian circulation in invertebrates and verte- 
brates and emphasizes the part that microchemical meth- 
ods and micromanipulative and macromanipulative dis- 
sections play in answering the question why the lymphatic 
system appears and operates as it does. In keen literary 
style the author writes: “I have no objection to theories, 
but they are the cocktails not the roast beef of science.” The 
next three chapters are concerned with the establishment 
of the capillary circulation, the appearance and elaboration 
of lymphatic vessels and the experimental evidence drawn 
from the heart and lungs to show the interdependence of 
the blood, tissue fluid and lymph. The final chapter deals 
with the role of the lymphatic system in wounds and in 
diffuse fibrosis of the lungs following the persistent in- 
halation of dust. 

The book is well illustrated, with historical plates and 
figures, and an interesting bibliography is appended. Con- 
taining outstanding, up-to-date lectures, it should be in 
the personal library of all scientific investigators. 


Anoxia: Its effect on the body. By Edward J. van Liere, 
M.D., Ph.D. 8°, cloth, 269 pp., with 17 illustrations and 
15 tables. Chicago: The University of Chicago Press, 
1942. $3.00. 


In clear language the author takes up systematically and 
in detail the effect of anoxia on all the known physiologic 
processes of the body. Experimental facts and data are 
brought together to show the changes wrought by anoxia 
on the blood, on the heart and circulation and on the blood 
pressure and lymph and its effects on respiration, on the 
alimentary tract, on the endocrine glands and on urinary 
secretion. There are other chapters dealing with investi- 
gations concerning the influence of anoxia on metabolism, 
heat regulation, nutrition, water distribution and the 
nervous system. To achieve this task in a small book 
is something for which the author is to be congratulated. 
There are useful bibliographies at the end of the author’s 
discussion of each system. 

For those interested in aviation medicine and in air 
travel this book will make a strong appeal. 


(Notices on page x) 


